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 "$&(* +5.1

 "&,.02 *$445792 $:(&5";*";,- "&,.0"* :5(+.74579"*

"54;, :(<. .0($ =2&7,.0($

:? @ C D E D F

 " #%&'"(*, -./1"23.24*, 5/6 72.8'5/, 5%9&/6, 24/./9' :5;' %(5*<%:;

*.3=' 7/<"5"(/9 >;&2'"(/9 3"2 5;' (252:(%6? 27/&%5%65"(@' 1"(59=' :6<</3?,

>%524/.A, (2" %7%B%.32:C2, <6>A5=' 5/6 :6'/"(":>/9 -/.52."2'@'

D"2 5", %.32:C%, 5=' *.3=' -/<"5"(/9 E;&2'"(/9 %42.>8G/'52" /" "GHIJLF  MNHIJLF

:?DOIPE?PQLF (". ".:.), ; &.?:; 5=' /7/C=' %C'2" 67/&.%=5"(? :% 8<2 52

H;>8:"2 #%&'"(A I.32 >%5A 5;' *3(.":; 440 K#K- (2" 1;>/:C%6:; 7<?./6, 5/6

567/7/";5"(/9 (%">*'/6 5/6, (7024 :%<C1%,), :5/ LKM B 2221/30.07.2012 (2."O>.

HP-RH//"(/273 R7842:;).  " 7%."<2>T2'8>%'%, :5/ 72.8' #%&'"(*, -./1"23.24*,

27/5%</9' %B%"1C(%6:; 5=' 272"5?:%=' 3"2 5", :6'O?(%, 5/6 :63(%(.">*'/6 *.3/6.

U% 7%.C75=:; 2:6>T2585;52, 67%.":&9/6' /" K.#K.-., %(58, 278 5", 7%."75@:%",

7/6 :5/ 72.8' 7./1"23.A4/'52" 26:5;.85%.%, 272"5?:%",.

D"2 8:%, %.32:C%, 1%' 1C1/'52" %"1"(*, 7./1"23.24*, :5/ 5%9&/, 2658, ":&9/6' 8:2

2'24*./'52" :5/ 5">/<83"/, :52 :&*1"2 5;, >%<*5;, (2" :% A<<%, 3'=:5*,

7./1"23.24*, 5=' H;>/:C=' V7;.%:"@'.

M25A :%".A 7./5A::%52":

· -C'2(2, R'5":5/C&":;, K#K- (2" ":&68'5=' XK#.

· -C'2(2, K'2.>/'":>*'=' K6.=72Z(@' -./597=' 7/6 *&/6' %'52&O%C >*&."

:?>%.2 :5/ KO'"(8 M2'/'":5"(8 -<2C:"/ TA:%" 5=' :&%5"(@' M.V.R.

· #%&'"(*, -./1"23.24*, E%<%5;5?.
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 " : #4%81-70'

-PXRMRU RX#PU# P[PU]U NET - K#K-

-2.25?.;:;: ; 2'23.24? 729<2, :5;' :5?<; M=1. K#K- :;>2C'%" 85" 1%' 67A.&%"

%3(%(.">*'; K#K- 3"2 5/ %' <83= 2'5"(%C>%'/ %.32:"@'

A. 7, .* (.&2*2 75R5;, NET "54;, (+(:(..7* ((+() ="  .* " ":

0SO. NET

(+(
*THVDWX YM?IE?PQZ 0SO. " ": [<(  :1501-' +

(=7+7 A: &;=7 ($54.07

R-18.1 U6'?O; 1A'%"2 6<"(@' M25;3/.C2, E1 *=, E4 02-06-00-00

(=7+7 \:  "&,.07 "547

(:<.*=(.

_-30 U"1;./C /7<":>/C

_-30.3 U"1;./9' 1/>"(8 7<*3>2 B500C (S500s) %(58, 6783%"=' *.3=' 01-02-01-00

":"^"547*.7 ":.97,".;, *0$5(+"=7 (* - =(,;*".* -75=(.

_-33 K7C&.":>2 725;58 7A&/6, 1,5 cm %B=5%.. %7"42'%"@' 08-05-01-04

_-34
K7C&.":>2 725;58 7A&/6, 2,0 cm %:=5%."(@' %7"42'%"@' 67/'8>=' (2"

4.%25C='
08-05-01-04

057*:"+7 - :<70(* 5;*".*

_-51 -.8&652 (.A:7%12 0.15x0,30 m 278 :(6.81%>2 05-02-01-00

(=7+7 4: (+(* 5;*.7

D-1 V78T2:; /1/:5.=:C2,

D-1.1 V78T2:; >%52T<;5/9 7A&/6, (-.#.-. 0-150) 05-03-03-00

D-1.2 V78T2:; 7A&/6, 0,10 m (-.#.-. 0-150) 05-03-03-00

D-2 _A:; /1/:5.=:C2,

D-2.1 _A:; >%52T<;5/9 7A&/6, (-.#.-. 0-155) 05-03-03-00

D-2.2 _A:; 7A&/6, 0,10 m (-.#.-. 0-155) 05-03-03-00

D-6 R'2(252:(%6? /1/:5.=:C2, —

(=7+7 +: 7*97< .07

H-3 R:42<5"(? 7./%7A<%"a; 05-03-11-01

H-4 R:42<5"(? :63(/<<;5"(? %7A<%"a; —

H-5 R:42<5"(? :5.@:; TA:;, (-.#.-. R260) 05-03-11-04

H-8 R:42<5"(? :5.@:; (6(</4/.C2, 7A&/6, 0,05 m (-.#.-. R265)

H-8.1 R:42<5"(? :5.@:; (6(</4/.C2, 0,05 m >% &.?:; (/"'?, 2:4A<5/6 05-03-11-04

0SO. NET :5* *THVDWX YM?IE?PQZ 0SO. " ": [<(  :1501-' +

H 9$ .0( $<.0(

H1  !$%&' 10-09-01-00

K "407 7* 7*2 :57*.,($

K4 ($*,-.' /0113$ ." 4&576 "171'89,1*: .64'$5.'9*< 10-05-01-00

K9 =:9";76 >;9?$ 10-05-01-00

K11 @8*79:/376 %!$%&3$

K11.1 V7/:59<=:; 1*'1./6 >% 5;' 2BC2 5/6 72::A</6 10-05-09-00

U# *$, 252*2 :57*.,($

U#1 A46.'9,7.B< /"1'$?$ 0&%";76< >;9?$

U#1.2 H"2>*5./6 278 0,61 m (2" A'= 10-06-01-00

U#2.1 (&%";76 >;9?$

U# 2.1.1 R.1%6:; 465@' >% T65C/ 10-06-02-01

4. 7, .* (.&2*2 75R5;, NET $+57$<.0;, "54;, ($+5) ="  .* " "

0SO. NET $+5 *THVDWX YM?IE?PQZ 0SO. " ": [<(  :1501-' +

B. 7, .* (.&2*2 75R5;, NET "54;, :57*.,($ (:5*) ="  .* " ":
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 " : #4%81-70'

1. "54( 7^.702 *2=7,*2 - :5(* 7 "$ .0"* 07 7*0"$"*

1.01 -"'2(C1%, %.3/52B"2(?, :?>2':;,. 05-04-06-00

1.05
-./:=."'*, 3%46.@:%", /.63>A5=' 3"2 5;' 1"%6(8<6':; 5;, (6(</4/.C2, 5='

7%G@'.
—

3. "0*079"*

3.03.02
E% 5;' 48.5=:; 5=' 7./Z8'5=' %7C 265/("'?5/6 (2" 5;' >%524/.A :5/' &@./

278O%:;, ? 278.."a;, :% /7/"21?7/5% 278:52:;
08-01-01-00

3.10
K(:(24? /.63>A5=' 67/3%C=' 1"(59=' :% *124/, 32"@1%, ? ;>"T.2&@1%,

[%42.>/3? :% 8<2 52 67/A.O.2]
08-01-03-01

3.11
K(:(24? /.63>A5=' 67/3%C=' 1"(59=' :% *124/, T.2&@1%, [%42.>/3? :% 8<2

52 67/A.O.2]
08-01-03-01

3.12
-./:29B;:; 5">@' %(:(24@' /.63>A5=' 67/3%C=' 1"(59=' 3"2 5;'

2'5">%5@7":; 7./:O*5=' 16:&%.%"@' 278 1"%.&8>%'2 (25A >?(/, 1C(562  Mb.
—

4.01
M2O2".*:%", >%>/'=>*'=' :5/"&%C=' ? 5>;>A5=' (252:(%6@' 278 /7<":>*'/

:(6.81%>2.

4.01.01
E% &.?:; 2%./:6>7"%:5@' (.<7. :6>T25"(@' >*:=' (%.32<%C2 7%7"%:>*'/6

2*.2, ;<%(5./%.32<%C2, 61.26<"(*, :4?'%, (.<7.)
15-02-01-01

4.04 R7/B?<=:; 7<2(/:5.@:%=' 7%G/1./>C='. —

4.05 R7/B?<=:; (.2:7*1=' 7.8&65=' ? >? —

4.09 R7/(25A:52:; 2:42<5"(@' /1/:5.=>A5='. —

4.10
R'2(252:(%6? (2" %72'24/.A 7%G/1./>C/6 ';:C12, ? 7<25%C2, 278

5:">%'587<2(%,
08-06-08-03

5. ":.&;=7 7- ":.&;*".*

5.04
K7"&@:%", /.63>A5=' >% 7./Z8'52 %(:(24@' >% "1"2C5%.%, 272"5?:%",

:6>79('=:;,
08-01-03-02

5.05
K7C&=:; (AO% %C1/6, /.63>A5=' %'58, 78<%=, >% O.26:58 6<"(8 <25/>%C/6 5;,

-.#.-. 0-150
08-01-03-02

5.05.01 D"2 :6'/<"(8 7A&/, %7C&=:;, *=, 50 cm

5.05.02 D"2 :6'/<"(8 7A&/, %7C&=:;, A'= 5=' 50 cm

5.08 H"A:5.=:; (2" %3("T=5":>8, :=<?'=' >% A>>/ /.6&%C/6 ? &%">A../6. 08-01-03-02

5.09 KB63"2'5"(*, :5.@:%", >% 2>>/&2<"(@1; 6<"(A

5.09.01 KB63"2'5"(*, :5.@:%", >% 46:"(A 2>>/&A<"(2

5.09.02 KB63"2'5"(*, :5.@:%", >% O.26:58 6<"(8 <25/>%C/6

6. 7, .=" ;:.*2 $+7 ;,

6.01 c%"5/6.3C2 %.3/52B"2(@' 2'5<;5"(@' :63(./5;>A5=' [3"2 8<2 52 67/A.O.2]
08-10-01-00

08-10-02-00

7. 7, .* 25.^".*

7.01 R'5":5;.CB%", >% B6</G%93>252 —

7.03 [.?:; &2<9T1"'=' 72::2</:2'C1='. 11-02-02-00

7.04 K>7;B; &2<9T1"'=' 72::2</:2'C1='. 11-02-02-00

7.05 KB8<(6:; &2<9T1"'=' 72::2</:2'C1='. —

7.06 R'5":5;.CB%", 72.%"@' &A'12(/, >% >%52<<"(A 7%5A:>252 —

9. 07 7*0"$"* 7:( *0$5(+"=7 -  "&,.07 "547

01-03-00-00

01-04-00-00

4. 07R7.5"*".* - 7:(^2<;*".* - 07R75.*=(. - 7:(07 7* 7*".*

d6<8567/" ? :"1;.8567/" %7"7*1=' %7"42'%"@'9.01
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 " : #4%81-70'

01-03-00-00

01-04-00-00

9.10 01-01-01-00

01-01-02-00

 01-01-03-00 

 01-01-04-00

01-01-05-00

 01-01-07-00

9.26
-./>?O%"2 (2" 5/7/O*5;:; :"1;./9 /7<":>/9 :(6./1%>A5=' B500C (252 Kc #

1421-3
01-02-01-00

11. =" 7<<.07 * (.&".7 07. 07 7*0"$"*

11.01 [65/:C1;./ (2<9>>252 4.%25C='

11.01.02 M2<9>252 278 %<258 &65/:C1;./ (ductile iron) —

11.02.04
K:&A.%, 61./:6<</3?,, 278 %<258 &65/:C1;./ (&65/:C1;./, :42"./%"1/9,

3.24C5;, ductile iron (25A Kc # KX 124)
08-07-01-04

11.03 _2O>C1%, 278 &65/:C1;./ 08-07-01-05

11.05
M252:(%6*, 278 &2<9T1"'2 7./4C< (2" <2>2.C'%,, &=.C, 5;' 2'5":(=."2(?

7./:52:C2 (2" 5;' T24?, %7C 587/6 5/6 *.3/6

11.05.01 M252:(%6*, &=.C, >;&2'/6.3"(? %7%B%.32:C2 —

11.05.02 M252:(%6*, >% 7%."/.":>*'; >;&2'/6.3"(? %7%B%.32:C2 —

11.07 R'5":(=."2(? 7./:52:C2 &2<9T1"'=' (252:(%6@'

11.07.01 K42.>/3? 1"7<?, 2'5":(=."2(?, %7A<%"a;, (rust primer) 08-07-02-01

11.07.02 K42.>/3? O%.>/9 32<T2'C:>25/, (hot dip galvanizing) 08-07-02-01

11.08 _24? &2<9T1"'=' (252:(%6@' 08-07-02-01

11.09 U6'2.>/<83;:; - %3(25A:52:; >%52<<"(@' (252:(%6@' —

11.11 M"3(<C1=>2 278 :"1;./:=<?'%, —

12. *;<2,;*".* - +.0 $7

12.12 R3=3/C 27/&*5%6:;, 278 :=<?'%, PVC [3"2 8<2 52 67/A.O.2] 08-06-02-02

12.13 -<2:5"(/C :=<?'%, 7"*:%=, 278 :(<;.8 PVC [3"2 8<2 52 67/A.O.2] 08-06-02-01

12.14 HC(562 278 :=<?'%, -/<62"O%<%'C/6 Va;<?, -"('85;52, (HDPE) —

12.17
K"1"(A 5%>A&"2 ((2>79<%,, 529, :6:5/<*,, 7@>252 (.<7.) 278 %<258 &65/:C1;./,

? &65/:C1;./ :42"./%"1/9, 3.24C5; (ductile iron).
—

13. *$*0"$"* +.0 $;, *;<2,;*";,

13.03
H"(<%C1%, &65/:"1;.*, :6.52.=5*,, >% 5;' 7./>?O%"2, >%524/.A %7C 587/6 (2"

7<?.; %3(25A:52:; {3"2 8<2 52 67/A.O.2]
08-06-07-02

13.10 _2<TC1%, %":23=3?,-%B23=3?, 2*.2 1"7<?, %'%.3%C2,, 72<"'1./>"(/9 597/6 08-06-07-07

13.15 [2<9T1"'%, %B2.>@:%", [3"2 8<2 52 67/A.O.2] 08-06-07-05

16.02 R'5":5?."B; :59</6 —

+. 7, .* (.&2*2 75R5;, NET (.0(+(=.0;, "54;, (OIK) ="  .* " ":

0SO. NET $+5 *THVDWX YM?IE?PQZ 0SO. " ": [<(  :1501-' +

20. &;=7 ($54.0"* "547*."* 0 .5.70;, "54;,

16. "547*."* ":.*0"$;,, *$, 252*";,, <(.:;, 07 7*0"$;, +.0 $;,

-2.23=3?, >%524/.A, 1"A:5.=:;, :6>79('=:; (2" :6'5?.;:; :(6./1*>25/,

[3"2 8<2 52 67/A.O.2]

9.02 d6<8567/" ? :"1;.8567/" (2>79<=' %7"42'%"@'
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 " : #4%81-70'

20.02
D%'"(*, %(:(24*, :% *124/, 32"@1%,-;>"T.2&@1%, 3"2 5;' 1;>"/6.3C2 67/3%C='

(<7 &@.=', &=.C, 5;' (2O2.? >%524/.A 5=' 7./Z8'5=' %(:(24?,
02-03-00-00

20.05
K(:(24? O%>%<C=' (2" 5A4.=' >% &.?:; >;&2'"(@' >*:=', &=.C, 5;' (2O2.?

>%524/.A 5=' 7./Z8'5=' %(:(24?,
02-04-00-00

20.06 -./:29B;:; 5">@' %(:(24@' TAO/6, >%32<95%./6 5=' 2,00 m —

20.10 K7C&=:; >% 7./Z8'52 %(:(24@', %(T.2&":>@' ? (25%124C:%=' 02-07-02-00

20.20 KB63"2'5"(*, :5.@:%", >% O.26:58 6<"(8 <25/>%C/6 —

20.21 KB63"2'5"(*, :5.@:%", >% (25A<<;<2 7./Z8'52 %(:(24@' 02-07-02-00

21. 7, <2*".* - 7:(* 5744.*".*

21.01 c%"5/6.3C2 %.3/52B"2(@' 2'5<;5"(@' :63(./5;>A5=' 08-10-01-00

32. 07 7*0"$"* 7:( *0$5(+"=7

32.01
-./>?O%"2, >%524/.A %7C 587/6, 1"A:5.=:; (2" :6>79('=:; :(6./1*>25/, >%

&.?:; 2'5<C2, ? 76.3/3%.2'/9
01-01-01-00

01-01-02-00

01-01-03-00

01-01-04-00

01-01-05-00

01-01-07-00

38. ^$<( $:(. - (:<.*=(.

38.01 d6<8567/" &65@' 5/C&=' 01-04-00-00

38.03 d6<8567/" :6'?O=' &65@' (252:(%6@' 01-04-00-00

38.04 M2>79</" B6<8567/" 27<?, (2>76<85;52, 01-04-00-00

38.20 [2<9T1"'/" /7<":>/C :(6./1*>25/, 01-02-01-00

38.30  7<":>8, :(6./1*>25/, 278 2'/B%C1=5/ &A<6T2 —

46. (: (:<.,R(+(="*

46.15
 75/7<"'O/1/>*, >% 1"2(*'/6, 567/7/";>*'/6, /75/7<C'O/6, 9x19x24 cm ? (2"

>%32<65*.=' 1"2:5A:%='
03-02-02-00

52. ^$<.,7 :7 ;=7 7 -  (.&(. - (5(9"*

52.66
U5*3; B9<"';, 3"2 %7":5*32:; >% (%.2>C1"2 32<<"(A (<7 ? 5%&';5*, 7<A(%,

%7C7%1%, ? (6>25/%"1%C,
—

62. *.+257 0($9;=7 7 0(.,7 - 40757_(:(5 "*

62.24 e9.%, :"1;.*, 7<?.%", 2'/"38>%'%, 03-08-02-00

63. 0<.=70"* =" 7<<.0"*

64.16 M"3(<"1@>252 278 :"1;./:=<?'%, 32<T2'":>*'/6, —

64.46 U9.>2 23(2O=58 32<T2'":>*'/ —

64.47 U6.>2587<%3>2 >% 5%5.23='"(? /7? —

65. 07 7*0"$"* 7:( 7<($=.,.(

65.17 V2</:5A:"2 2</6>"'C/6 >%>/'=>*'2 03-08-03-00

65.41 e9.%, 2</6>"'C/6 2'/"38>%'%, ? :6.8>%'%, 03-08-03-00

71. 75=(<(42=7 7- ":.&5.*=7 7

71.22 K7"&.C:>252 5."75A ? 725;5A >% 5:">%'5/(/'C2>2 03-03-01-00

71.38 K7"&.C:>252 5."75A (.2'5":5A) 03-03-01-00

72. ":.* "47*".*

72.16 K7"(%.A>=:; >% (%.2>C1"2 .=>2Z(/6 597/6 03-05-01-00

73. ":.* 5;*".* - ":",+$*".*

73.33 K7":5.@:%", 127*1=' >% (%.2>"(A 7<2(C1"2 03-07-02-00

73.34 K7%'19:%", 5/C&=' >% (%.2>"(A 7<2(C1"2 GROUP 1 03-07-02-00

73.36 K7":5.@:%", 127*1=' (2" 7%."O@."2 >% 5:">%'5/(/'C2>2 :% 5.%", :5.@:%", —
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 " : #4%81-70'

73.91 M252:(%6? %<24./9 T"/>;&2'"(/9 127*1/6 —

75. <(.:7 =75=75.07

75.31 -/1"*, 72.2O9.=' 278 >A.>2./ —

75.36 E72<(/'/7/1"*, >?(/6, *=, 2,00 m —

76. $7<($54.07

76.01 V2</7C'2(%, 27</C %7C B6<C'/6 ? >%52<<"(/9 :(%<%5/9 03-08-07-01

77. &5;=7 .*=(.

77.10
V1./&.=>25":>/C %7"42'%"@' :(6./1*>25/, ? 5:">%'5/(/'"A>25/, >% 2(.6<"(8

6125/1"2<658 5:">%'58&.=>2
03-10-01-00

79. =(,;*".* $457*.7* - 2&($ - R"5=( 2 (*

79.01 K7A<%"a; %7"42'%"@' :(6./1*>25/, >% 6<"(8 2:42<5"(?, TA:%=, %' O%.>@ —

79.05 K7A<%"a; %7"42'%"@' :(6./1*>25/, >% %7/B%"1"(A 6<"(A —

79.08 U5%32'=5"(*, %7":5.@:%", >% 5:">%'5/%"1? 6<"(A —
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 " : #4%81-70'

 !#%'%) *+)-/*+13-+#5# +#%6-/#!)-+#5#  6/18 5#

'5:.

;+'

;+' :3-/)!+8)3) <=>?. '8%

1 ()+ 1557#/17-08-2007 -/0. 15894/337, -/0. 15914/340

2 ()+1794#/28-08-2009 12394/406, 12395/407, 12396/ 408, 12397/409, 12398/

410

3 ()+ 1870#/14-09-2007 /!'18174/393

4 ()+ 386#/20-03-2007 5328/122

5 ()+427#/07-04-2006 -/06310/41 (01213458609 2- :383- 4, 1;2/0121=2:8609

>9 +@ 1783/64-()+ 21B#/01-03-2010)

6 ()+815#/24-05-2007 9451/208

7 ()+ 917#/17-07-2001 16462/29

8 ()+ 973#/18-07-2007 10976/244

9 ()+210#/01-03-2010 1782/63, 1781/62, 1783/64

10 ()+ 1091/19-07-2010 /!'8134/388

11 ()+1162#/02-08-2010 /!'8622/414, 8623/415

12 ()+1100#/21-07-2010 -/08136/390, -/08135/389

13 ()+1263#/06-08-2010 -/0624/416, -/08625/417

14 ()+ # 1914/15.06.2012 6690(D13:326>1 I, E=GH-;21 hEN)

15 ()+ # 1914/15.06.2012 6690(D13:326>1 II, hEN J-I 81 /=GH=-I; J3-=9GKM)

16 ()+ # 1914/15.06.2012 6690(D13:326>1 III, ETAG)

0;+.

9"0

0;+.0(* "<(  aVCDF :?DVTYDU 0PVPbJMUPbVIJ@F

VDWLPF

4 Kc # KX 12620 R1.2'? 3"2 :(6.81%>2 D%'"(?, %42.>/3?,

4 Kc # KX 13055 -1 K<24.A 21.2'? - E*./, 1: K<24.A 21.2'? 3"2

:(6./1*>252, (/'"A>252 (2" %'*>252

D%'"(?, %42.>/3?,

4 Kc # KX 13139 R1.2'? (/'"2>A5=' D%'"(?, %42.>/3?,

5 Kc # KX 934-2 -.8:O%52 :(6./1*>25/,, (/'"2>A5=' (2" %'%>A5=' - E*./,

2: -.8:O%52 :(6./1*>25/, - .":>/C, 272"5?:%",,

:6>>8.4=:;, :?>2':; (2" %7":?>2':;

D%'"(?, %42.>/3?,

5 Kc # KX 934-3 -.8:O%52 :(6./1*>25/,, (/'"2>A5=' (2" %'%>A5=' - E*./,

3: -.8:O%52 3"2 %7"&.C:>252 5/"&/7/"C2, -  .":>/C,

272"5?:%",, :6>>8.4=:;, :?>2':; (2" %7":?>2':;

D%'"(?, %42.>/3?,

5 Kc # KX 934-4 -.8:O%52 :(6./1*>25/,, (/'"2>A5=' (2" %'%>A5=' - E*./,

4: -.8:O%52 3"2 %'*>252 3"2 7./%'5%52>*'/6, 5*'/'5%, - 

 .":>/C, 272"5?:%",, :6>>8.4=:;, :?>2':; (2"

%7":?>2':;

D%'"(?, %42.>/3?,

7 KX 197-1 #:">*'5/ - E*./, 1: U9'O%:;, 7./1"23.24*, (2" (."5?."2

:6>>8.4=:;, 3"2 52 (/"'A 5:">*'52

D%'"(?, %42.>/3?,

7 KX 197-2 #:">*'5/ - E*./, 2: RB"/<83;:; :6>>8.4=:;, D%'"(?, %42.>/3?,

14 Kc # KX 12839 -./(252:(%62:>*'2 7./Z8'52 278 :(6.81%>2 -U5/"&%C2

7%."4.AB%='

D%'"(?, %42.>/3?,

14 Kc # KX 15743 #:">*'5/ 6a;<@' O%""(@' - U9'O%:;, 7./1"23.24*, (2"

(."5?."2 :6>>8.4=:;,

D%'"(?, %42.>/3?,

14 Kc # KX 197-4 #:">*'5/ - E*./, 4: U9:52:;, 7./1"23.24*, (2" (."5?."2

:6>>8.4=:;, 5:">*'5=' 6a"(2>C'=' >% &2>;<? 7.@">;

2'5/&?

D%'"(?, %42.>/3?,

14 Kc # KX 934-5 -.8:O%52 :(6./1*>25/,, (/'"2>A5=' (2" %'%>A5=' - E*./,

5: -.8:O%52 %(5/B%68>%'/6 :(6./1*>25/, -  .":>/C,

272"5?:%",, :6>>8.4=:;, :?>2':; (2" %7":?>2':;

D%'"(?, %42.>/3?,

15 Kc # KX 15368 V1.26<"(A :6'1%5"(A 3"2 >; 1/>"(*, %42.>/3*, - .":>/C

7./1"23.24*, (2" (."5?."2 :6>>8.4=:;,

D%'"(?, %42.>/3?,

7



 " : #4%81-70'

'5:.

;+'

;+' :3-/)!+8)3) <=>?. '8%

12 Kc # KX 1504.02 -./Z8'52 (2" :6:5?>252 3"2 5;' 7./:52:C2 (2" %7":(%6?

1/>;>A5=' 278 :(6.81%>2 -  .":>/C, 272"5?:%",, *<%3&/,

7/"85;52, (2" 2B"/<83;:; 5;, :6>>8.4=:;, - E*./, 2:

U6:5?>252 7./:52:C2, %7"42'%"@' :(6./1*>25/,

K7":(%6*, -%'":&9:%",

12 Kc # KX 1504.03 -./Z8'52 (2" :6:5?>252 3"2 5;' 7./:52:C2 (2" %7":(%6?

1/>;>A5=' 278 :(6.81%>2 -  .":>/C, 272"5?:%",, *<%3&/,

7/"85;52, (2" 2B"/<83;:; 5;, :6>>8.4=:;, - E*./, 3:

K7":(%6? 4%.8'5=' (2" >; 4%.8'5=' :5/"&%C='

K7":(%6*, -%'":&9:%",

12 Kc # KX 1504.04 -./Z8'52 (2" :6:5?>252 3"2 5;' 7./:52:C2 (2" %7":(%6?

1/>;>A5=' 278 :(6.81%>2 -  .":>/C, 272"5?:%",, *<%3&/,

7/"85;52, (2" 2B"/<83;:; 5;, :6>>8.4=:;, - E*./, 4:

H/>"(A :6'1%5"(A.

K7":(%6*, -%'":&9:%",

12 Kc # KX 1504.05 -./Z8'52 (2" :6:5?>252 3"2 5;' 7./:52:C2 (2" %7":(%6?

1/>;>A5=' 278 :(6.81%>2 -  .":>/C, 272"5?:%",, *<%3&/,

7/"85;52, (2" 2B"/<83;:; 5;, :6>>8.4=:;, - E*./, 5:

-./Z8'52 (2" :6:5?>252 3"2 *3&6:; :5/ :(6.81%>2

K7":(%6*, -%'":&9:%",

12 Kc # KX 1504.06 -./Z8'52 (2" :6:5?>252 3"2 5;' 7./:52:C2 (2"

%7":(%6? 1/>;>A5=' 278 :(6.81%>2 -  .":>/C,

272"5?:%",, *<%3&/, 7/"85;52, (2" 2B"/<83;:; 5;,

:6>>8.4=:;, -E*./, 6: R3(9.=:; &2<9T1"'='

.AT1=' /7<":>/9

K7":(%6*, -%'":&9:%",

12 Kc # KX 1504.07 -./Z8'52 (2" :6:5?>252 3"2 5;' 7./:52:C2 (2"

%7":(%6? 1/>;>A5=' 278 :(6.81%>2 -  .":>/C,

272"5?:%",, *<%3&/, 7/"85;52, (2" 2B"/<83;:; 5;,

:6>>8.4=:;, -E*./, 7: -./:52:C2 /7<":>/9 *'2'5"

1"AT.=:;,

K7":(%6*, -%'":&9:%",

14 Kc # KX 15274 U63(/<<;5"(A 3%'"(@' &.?:%=' 3"2 1/>"(*,

:6'2.>/3*, - R72"5?:%", (2" >*O/1/" 1/(">?,

K7":(%6*, -%'":&9:%",

14 Kc # KX 15275 H/>"(A :63(/<<;5"(A - [2.2(5;.":>8, 5='

2'2%.8T"=' :63(/<<;5"(@' 3"2 2B/'"(? :6'2.>/3?

>%52<<"(@' :5/"&%C=' :5", (252:(%6*, (2" 5%&'"(A

*.32

K7":(%6*, -%'":&9:%",

14 Kc # KX 12285-2 [2<9T1"'%, 1%B2>%'*, (252:(%62:>*'%, :%

%.3/:5A:"/ -E*./, 2:  ."G8'5"%, (6<"'1."(*,

1%B2>%'*, 27</9 (2" 1"7</9 5/"&@>25/, 3"2 67*.3%"2

27/O?(%6:; %94<%(5=' (2" >; %94<%(5=' 63.@' 7/6

.672C'/6' 5/ '%.8

]cE

14 Kc # KX 13160-1 U6:5?>252 2'C&'%6:;, 1"2../?, -E*./, 1: D%'"(*,

2.&*,

]cE

14 Kc # KX 13341 e%.>/7<2:5"(*, :52O%.*, 1%B2>%'*, 3"2 67*.3%"2

27/O?(%6:; (26:C>/6 O*.>2':;,, (;./:C';, (2"

7%5.%<2C/6 /"("2(?, &.?:;, --/<62"O6<*'"/ 1"2

%>46:?:%=, (2" 7%.":5./4?, (2" 7/<62>C1"/ 6 >%

2'"/'5"(8 7/<6>%.":>8 1%B2>%'@' - R72"5?:%", (2"

>*O/1/" 1/(">@'

]cE

14 Kc # KX 13616 H"25AB%", 2:4A<%"2, 67%.7<?.=:;, 3"2 :52O%.*,

1%B2>%'*, 63.@' (26:C>='

]cE

14 Kc # KX 14339 V783%"2 76./:T%:5"(A 61./:58>"2 ]cE

14 Kc # KX 14384 V7*.3%"2 76./:T%:5"(A 61./:58>"2 ]cE

15 Kc # KX 14229 H/>"(? B6<%C2 - d9<"'/" :59</" 3"2 %'2*."%, 3.2>>*, ]cE

14 Kc # KX 1057 [2<(8, (2" (.A>252 &2<(/9 - U5./336</C &2<(/:=<?'%,

A'%6 .24?,, 3"2 '%.8 (2" 2*."/ :% %3(252:5A:%", 63"%"'?,

(2" O%.>A':%=,

]cE (5"."2(@' *.3='

8



 " : #4%81-70'

'5:.

;+'

;+' :3-/)!+8)3) <=>?. '8%

14 Kc # KX 1123-1 U=<?'%, (2" %B2.5?>252 :=<;'@:%=' 278 &A<6T2 >%

32<T2'":>2 %' O%.>@ :63(/<<;>*'=' (25A >?(/, >%

:9'1%:; 2.:%'"(/9 -O;<6(/9 3"2 :6:5?>252 27/T<?5=' - 

E*./, 1: R72"5?:%",, 1/(">*,, *<%3&/, 7/"85;52,

]cE (5"."2(@' *.3='

14 Kc # KX 1124-1 U=<?'%, (2" %B2.5?>252 :=<?'=' 278 2'/B%C1=5/ &A<6T2

>% 1"2>?(; .24? >% :9'1%:; %<%9O%./6 A(./6 (2" >/942,

3"2 :6:5?>252 27/T<?5=' - E*./, 1: R72"5?:%",, 1/(">*,,

*<%3&/, 7/"85;52,

]cE (5"."2(@' *.3='

14 Kc # KX 12380 _2<TC1%, %":23=3?, 25>/:42"."(/9 2*.2 3"2

:6:5?>252 27/&*5%6:;, - R72"5?:%",, >*O/1/"

1/(">@' (2" 2B"/<83;:; 5;, :6>>8.4=:;,

]cE (5"."2(@' *.3='

14 Kc # KX 12446 M27'/18&/" - U5/"&%C2 18>;:;, - KB=5%."(A :5/"&%C2

278 :(6.81%>2

]cE (5"."2(@' *.3='

14 Kc # KX 12737 -./(252:(%62:>*'2 7./Z8'52 278 :(6.81%>2 -

U&A.%, 127*1/6 (2" :526<":>/9

]cE (5"."2(@' *.3='

14 Kc # KX 13240 e%.>2'5?.%, &@./6 7/6 <%"5/6.3/9' >% :5%.%A

(29:">2 - R72"5?:%", (2" >*O/1/" 1/(">?,

]cE (5"."2(@' *.3='

14 Kc # KX 13310 X%./&95%, (/6GC'2, - c%"5/6.3"(*, 272"5?:%", (2"

>*O/1/" 1/(">?,

]cE (5"."2(@' *.3='

14 Kc # KX 13407 K7"5/C&"2 /6.;5?."2 - c%"5/6.3"(*, 272"5?:%", (2"

>*O/1/" 1/(">?,

]cE (5"."2(@' *.3='

14 Kc # KX 13564-1 H"25AB%", 2'5%7":5./4?, 3"2 27/&%5%9:%", (5".C=' -

E*./, 1: R72"5?:%",

]cE (5"."2(@' *.3='

14 Kc # KX 14296 KC1; 63"%"'?, - X"75?.%, (/"'?, &.?:;, ]cE (5"."2(@' *.3='

14 Kc # KX 14428 H"2&=.":5"(A (2" (252"/';5?.%, ('5/6:"*.%,) -

c%"5/6.3"(*, 272"5?:%", (2" >*O/1/" 1/(">?,

]cE (5"."2(@' *.3='

14 Kc # KX 14688 KC1; 63"%"'?, - X"75?.%, - c%"5/6.3"(*, 272"5?:%", (2"

>*O/1/" 1/(">?,

]cE (5"."2(@' *.3='

14 Kc # KX 14989-1 M27'/18&/" - R72"5?:%", (2" >*O/1/" 1/(">?,

>%52<<"(@' (27'/18&=' (2" 2%.23=3@' 2'%B2.5?5=,

6<"(/9 3"2 %42.>/3*, O*.>2':;, (<%":5/9 &@./6 -

E*./, 1: M252(8.642 5%.>25"(A 2*./,/(27'/9 3"2

:6:(%6*, C 6

]cE (5"."2(@' *.3='

14 Kc # KX 14989-2 M27'/18&/" - R72"5?:%", (2" >*O/1/" 1/(">?, 3"2

>%52<<"(*, (27'/18&/6, (2" 6<"(A, 2'%B2.5?5=,

23=3@' 72./&?, 2*.2 3"2 %42.>/3*, (<%":5/9 597/6 -

E*./, 2: R3=3/C 7./:23=3?, (2" 2723=3?, 2*.2 3"2

%42.>/3*, (<%":5/9 597/6

]cE (5"."2(@' *.3='

14 Kc # KX 1825-1 c"7/:6<<*(5%, - E*./, 1: R.&*, :&%1"2:>/9, %7"18:%", (2"

1/(">*,, :?>2':; (2" *<%3&/, 7/"85;52,

]cE (5"."2(@' *.3='

14 Kc # KX 1856-1 M27'/18&/" - R72"5?:%", >%52<<"(@' (27'/18&=' - E*./, 1:

-./Z8'52 7/6 T2:CG/'52" :% :9:5;>2 (27'/18&='

]cE (5"."2(@' *.3='

14 Kc # KX 1856-2 M27'/18&/" - R72"5?:%", 3"2 >%52<<"(*, (27'/18&/6, - 

E*./, 2: E%52<<"(/C :=<?'%, (2" :5/"&%C2 :6'1*:%='

]cE (5"."2(@' *.3='

14 Kc # KX 681-1 K<2:5/>%.? :5%32'=5"(A - R72"5?:%", 3"2 52 6<"(A

:5%3A'=:;, :6'1*:>=' :=<?'=' 7/6 &.;:">/7/"/9'52" :%

%42.>/3*, 91.%6:;, (2" 27/&*5%6:;, - E*./, 1:

_/6<(2'":>*'/ %<2:5"(8

]cE (5"."2(@' *.3='

14 Kc # KX 681-2 K<2:5/>%.? :5%32'=5"(A - R72"5?:%", 3"2 52 6<"(A

:5%3A'=:;, :6'1*:>=' :=<?'=' 7/6 &.;:">/7/"/9'52" :%

%42.>/3*, 91.%6:;, (2" 27/&*5%6:;, - E*./, 2:

O%.>/7<2:5"(A %<2:5/>%.?

]cE (5"."2(@' *.3='

9



 " : #4%81-70'

'5:.

;+'

;+' :3-/)!+8)3) <=>?. '8%

14 Kc # KX 681-3 K<2:5/>%.? :5%32'=5"(A - R72"5?:%", 3"2 52 6<"(A

:5%3A'=:;, :6'1*:>=' :=<?'=' :% %42.>/3*, 91.%6:;,

(2" 27/&*5%6:;, - E*./, 3: R4.@1; 6<"(A T/6<(2'":>*'/6

%<2:5"(/9

]cE (5"."2(@' *.3='

14 Kc # KX 681-4 K<2:5/>%.? :5%32'=5"(A - R72"5?:%", 3"2 52 6<"(A

25%3A'=:;, :6'1*:>=' :=<?'=' :% %42.>/3*, 91.%6:;,

(2" 27/&*5%6:;, - E*./, 4: U5%32'=5"(A :5/"&%C2 278 &65?

7/<6/6.%OA';

]cE (5"."2(@' *.3='

14 Kc # KX 877 U=<?'%, (2" %B2.5?>252 278 &65/:C1;./, /" :6'1*:%",

5/6, (2" 72.%<(8>%'2 3"2 5;' %((*'=:; 5/6 '%./9

278 52 (5C."2 - R72"5?:%",, >*O/1/" 1/(">@' (2"

1"2:4A<":; 7/"85;52,

]cE (5"."2(@' *.3='

14 Kc # KX 969 U=<?'%, 278 %<258 &65/:C1;./, %"1"(A 5%>A&"2,

%B2.5?>252 (2" /" :6'1*:%", 5/6, 3"2 :=<;'@:%",

2%.C/6 - R72"5?:%", (2" >*O/1/" 1/(">?,

]cE (5"."2(@' *.3='

14 Kc # KX 997 c%(A'%, WC (2" <%(A'%, >% 1/&%C/ 7<9:%=, >%

%':=>25=>*'; /:>/723C12

]cE (5"."2(@' *.3='

15 Kc # KX 14055 H/&%C2 7<9:%=, ((2G2'A("2) 3"2 WC (2" /6.;5?."2 ]cE (5"."2(@' *.3='

15 Kc # KX 14527 c%(A'%, (252"/'":5?.=' ('5/6:"*.%,) 3"2 /"("2(?

&.?:;

]cE (5"."2(@' *.3='

2 Kc # KX 13659 KB@46<<2 - R72"5?:%", %7"18:%=' (2" 2:4A<%"2, M/64@>252

2 Kc # KX 14351.01 -2.AO6.2 (2" 78.5%, - -.8567/ 7./Z8'5/,,

&2.2(5;.":5"(A %7C1/:;, - E*./, 1: -2.AO6.2 (2"

%B=5%."(A %56:5?>252 O6.@' 3"2 7%G/9, &=.C,

&2.2(5;.":5"(A 76.2'5C:52:;, ?/(2" 1"2../?, (27'/9

M/64@>252

9 Kc # KX 13241-1 -8.5%, 3"2 &@./6, T"/>;&2'"(/9,, %>7/."(/9, (2"

:5AO>%6:;, - -.8567/ 7./Z8'5/, - E*./, 1: -./Z8'52

&=.C, &2.2(5;.":5"(A 76.2'5C:52:;, (2" %<*3&/6

(27'/9

M/64@>252

14 Kc # KX 1125 KC1; ("3(2<%.C2, - H"25AB%", %B81=' 72'"(/9

&%"."G8>%'%, >% /."G8'5"2 1/(8 3"2 &.?:; :% /1%9:%",

1"2463?, - R72"5?:%", (2" >*O/1/" 1/(">?,

M/64@>252

14 Kc # KX 1154 KC1; ("3(2<%.C2, - U6:(%6*, %<%3&8>%'/6 (<%":C>25/,

O6.@' - R72"5?:%", (2" >*O/1/" 1/(">?,

M/64@>252

14 Kc # KX 1155 KC1; ("3(2<%.C2, - ]<%(5./(C';5%, 1"25AB%", 3"2

2'2(<"'8>%'%, 78.5%, - R72"5?:%", (2" >*O/1/"

1/(">?,

M/64@>252

14 Kc # KX 12209 KC1; ("3(2<%.C2, - M<%"12."*, - M<%"12."*, >;&2'"(?,

<%"5/6.3C2, (2" (67."A - R72"5?:%", (2" >*O/1/" 1/(">?,

M/64@>252

14 Kc # KX 179 KC1; ("3(2<%.C2, - H"25AB%", %B81=' ("'19'/6 &%"."G8>%'%,

>% &%"./<2T? ? 7"%G8>%'; 7<A(2, 3"2 &.?:; :% /1%9:%",

1"2463?, - R72"5?:%", (2" >*O/1/" 1/(">?,

M/64@>252

14 Kc # KX 1935 KC1; ("3(2<%.C2, - E/'/2B/'"(/C >%'5%:*1%, -R72"5?:%", (2"

>*O/1/" 1/(">@'

M/64@>252

15 Kc # KX 14846 KC1; ("3(2<%.C2, - M<%"12."*, -]<%(5./>;&2'"(*, (<%"12."*,

(2" O?(%, -R72"5?:%", (2" >*O/1/" 1/(">?,

M/64@>252

1 Kc # KX 771-3 U5/"&%C2 5/"&/7/"C2, 278 :(6.81%>2 (21.2'? :6'?O; (2"

%<24.A)

M5"."2(A *.32

2 Kc # KX 13561 KB=5%."(*, 7%.:C1%, - R72"5?:%", %7"18:%=' (2" 2:4A<%"2, M5"."2(A *.32

2 Kc # KX 998-1 -./1"23.24? (/'"2>A5=' 5/"&/7/"C2, - E*./, 1: KB=5%."(A

(2" %:=5%."(A %7"&.C:>252

M5"."2(A *.32

10



 " : #4%81-70'

'5:.

;+'

;+' :3-/)!+8)3) <=>?. '8%

2 Kc # KX 998-2 -./1"23.24? (/'"2>A5=' 5/"&/7/"C2, - E*./, 2 (/'C2>2

5/"&/7/"C2,

M5"."2(A *.32

3 Kc # KX 459-1 H/>"(? f:T%:5/, - E*./, 1  .":>/C, -./1"23.24*, (2"

M."5?."2 U6>>8.4=:;,

M5"."2(A *.32

5 Kc # KX 1341 -<A(%, 278 46:"(/9, <CO/6, 3"2 %B=5%."(? 7<2(8:5.=:; - 

R72"5?:%", (2" >*O/1/" 1/(">?,

M5"."2(A *.32

14 Kc # KX 12004 M8<<%, 3"2 7<2(C1"2 - R72"5?:%",, 2B"/<83;:; 5;,

:6>>8.4=:;,, 52B"'8>;:; (2" &2.2(5;.":>8,

M5"."2(A *.32

14 Kc # KX 12843 -./(252:(%62:>*'2 7./Z8'52 278 :(6.81%>2 -P:5/C (2"

:59</"

M5"."2(A *.32

14 Kc # KX 1304 M%.2>C1"2 278 A.3"</ (2" %B2.5?>252 -  .":>/C (2"

7./1"23.24*, 7./Z8'5='

M5"."2(A *.32

14 Kc # KX 13658-1 E%52<<"(A 7<*3>252 (2" 3='"*, -  .":>/C, 272"5?:%", (2"

>*O/1/" 1/(">?, - E*./, 1: K:=5%."(A %7"&.C:>252

M5"."2(A *.32

14 Kc # KX 13658-2 E%52<<"(A 7<*3>252 (2" 3='C%, -  .":>/C, 272"5?:%", (2"

>*O/1/" 1/(">?, - E*./, 2: KB=5%."(A %7"&.C:>252

M5"."2(A *.32

14 Kc # KX 13967 K9(2>752 49<<2 :5%3A'=:;, - -<2:5"(A (2" %<2:5/>%.?

49<<2 :5%3A'=:;, 67/3%C=' (2" A<<=' &@.=' -  .":>/C (2"

&2.2(5;.":5"(A

M5"."2(A *.32

14 Kc # KX 13969 K9(2>752 49<<2 :5%3A'=:;, - R:42<5"(A 49<<2

:5%3A'=:;, 67/3%C=' (2" A<<=' &@.=' - .":>/C (2"

&2.2(5;.":5"(A

M5"."2(A *.32

14 Kc # KX 13970 K9(2>752 49<<2 :5%3A'=:;, - R:42<5872'2 3"2 5/' *<%3&/

5;, 1"27%.2585;52, 5=' 25>@' - .":>/C (2" &2.2(5;.":5"(A

M5"."2(A *.32

14 Kc # KX 14195 E%52<<"(A :5/"&%C2 7<2":C=' 3"2 :6:5?>252 36a/:2'C1=' - 

 .":>/C, 272"5?:%", (2" >*O/1/" 1/(">?,

M5"."2(A *.32

14 Kc # KX 14353 E%52<<"(*, 3='C%, (2" %<A:>252 3"2 36a/:2'C1%, -  .":>/C,

272"5?:%", (2" >*O/1/" 1/(">?,

M5"."2(A *.32

14 Kc # KX 14411 M%.2>"(A 7<2(C1"2 -  .":>/C, 52B"'8>;:;, &2.2(5;.":5"(A

(2" :?>2':;

M5"."2(A *.32

14 Kc # KX 14496 U63(/<<;5"(A >% TA:; 5/ 39a/ 3"2 :9'O%52

O%.>//;&/>/'=5"(A 7%5A:>252 (2" 36a/:2'C1%, -  .":>/C,

272"5?:%", (2" >*O/1/" 1/(">?,

M5"."2(A *.32

14 Kc # KX 14566 E;&2'"(A :5%.%=5"(A 3"2 :6:5?>252 36a/:2'C1=' - 

 .":>/C, 272"5?:%", (2" >*O/1/" 1/(">?,

M5"."2(A *.32

14 Kc # KX 14843 -./(252:(%62:>*'2 7./Z8'52 278 :(6.81%>2 -M<C>2(%, M5"."2(A *.32

14 Kc # KX 14904 K7"4A'%"%, 2O<;5"(@' &@.=' - K7"4A'%"%, %:=5%."(@'

&@.=' 7/<<27<@' 2O</72"1"@' --./1"23.24?

M5"."2(A *.32

14 Kc # KX 14933 e%.>/>/'=5"(A (2" %<24./T2.? 7./Z8'52 7<?.=:;, 3"2

%42.>/3*, 7/<"5"(/9 >;&2'"(/9 -_"/>;&2'"(@, 72.238>%'2

7./Z8'52 278 1"/3(=>*'; 7/<6/5%.C'; (EPS) - 

-./1"23.24*,

M5"."2(A *.32

14 Kc # KX 14934 e%.>/>/'=5"(A (2" %<24./T2.? 7./Z8'52 7<?.=:;, 3"2

%42.>/3*, 7/<"5"(/9 >;&2'"(/9 -_"/>;&2'"(@, 72.238>%'2

7./Z8'52 278 24.@1; %B;<2:>*'; 7/<6:5%.C';, (XPS) -

-./1"23.24?

M5"."2(A *.32

14 Kc # KX 14967 K9(2>752 49<<2 :5%3A'=:;, - R:42<5"(A 49<<2

63./>8'=:;, 5/C&=' -  .":>/C (2" &2.2(5;.":5"(A

M5"."2(A *.32

14 Kc # KX 15824 -./1"23.24*, 3"2 %B=5%."(A (2" %:=5%."(A %7"&.C:>252 >%

TA:; /.32'"(A :6'1%5"(A

M5"."2(A *.32

14 Kc # KX 413-1 #:">*'5/ 5/"&/7/"C2, - E*./, 1: U9'O%:;, 7./1"23.24*, (2"

(."5?."2 :6>>8.4=:;,

M5"."2(A *.32

14 Kc # KX 520 D6a/:2'C1%, -  .":>/C, 272"5?:%", (2" >*O/1/" 1/(">?, M5"."2(A *.32

11



 " : #4%81-70'

'5:.

;+'

;+' :3-/)!+8)3) <=>?. '8%

14 Kc # KX 845-1 -./1"23.24? 3"2 T/;O;5"(A %B2.5?>252 5/"&/7/"C2, - 

E*./, 1: R3(9."2, <A>%, :5%.*=:;,, <A>%, 2'A.5;:;, (2"

:5;.C3>252

M5"."2(A *.32

14 Kc # KX 845-2 -./1"23.24? 3"2 T/;O;5"(A %B2.5?>252 5/"&/7/"C2, - 

E*./, 2: V7*.O6.2

M5"."2(A *.32

14 Kc # KX 845-3 -./1"23.24? 3"2 T/;O;5"(A %B2.5?>252 5/"&/7/"C2, - 

E*./, 3: [2<9T1"'/ 7<*3>2 /7<":>/9 /."G8'5"=' 2.>@'.

M5"."2(A *.32

15 Kc # KX 14307 M5"."2(A *.32

15 Kc # KX 14308 e%.>/>/'=5"(A 7./Z8'52 3"2 (5"."2(8 %B/7<":>8 (5C."2 (2"

T"/>;&2'"(*, %3(252:5A:%", -_"/>;&2'"(8, 72.238>%'2

7./Z8'52 278 A(2>75/ 24.8 7/<6/6.%OA';, (PUR) (2"

7/<6":/(62'/6."(8 24.8 (PIR) - -./1"23.24?

M5"."2(A *.32

15 Kc # KX 14309 e%.>/>/'=5"(A 7./Z8'52 3"2 (5"."2(8 %B/7<":>8 (2"

T"/>;&2'"(*, %3(252:5A:%", - _"/>;&2'"(8, 72.238>%'2

7./Z8'52 278 1"/3(=>*'; 7/<6:5%.C'; (EPS) - -./1"23.24?

M5"."2(A *.32

15 Kc # KX 14313 e%.>/>/'=5"(A 7./Z8'52 3"2 (5"."2(8 %B/7<":>8 (2"

T"/>;&2'"(*, %3(252:5A:%", - _"/>;&2'"(8, 72.238>%'2

7./Z8'52 278 24.8 7/<62"O6<%'C/6 (PEF) - -./1"23.24?

M5"."2(A *.32

15 Kc # KX 15599-1 e%.>/>/'=5"(A 7./Z8'52 3"2 (5"."2(8 %B/7<":>8 (2"

T"/>;&2'"(*, %3(252:5A:%", - Eni 587/6 (252:(%62G8>%';

O%.>/>8'=:; 278 7./Z8'52 1"/3(=>*'/6 7%.<C5; (Kg) - 

E*./, 1: -./1"23.24? 3"2 :6'1%1%>*'2 (2" &2<2.?,

7<?.=:;, 7./Z8'52 7."' 5;' %3(25A:52:;

M5"."2(A *.32

15 Kc # KX 15600-1 e%.>/>/'=5"(A 7./Z8'52 3"2 (5"."2(8 %B/7<":>8 (2"

T"/>;&2'"(*, %3(252:5A:%", - Eni 587/6 (252:(%62G8>%';

O%.>/>8'=:; 278 7./Z8'52 1"/3(=>*'/6 T%.>"(/6<C5; (EV)

- E*./, 1: -./1"23.24? 3"2 :6'1%1%>*'2 (2" &2<2.?,

7<?.=:;, 7./Z8'52 7."' 5;' %3(25A:52:;

M5"."2(A *.32

14 Kc # KX 10025-1 -./Z8'52 O%.>?, *<2:;, 3"2 &A<6T%, (252:(%6@' - E*./,

1: D%'"(/C 5%&'"(/C 8./" 72.A1/:;,

E%52<<"(*, (252:(%6*,

Kc # KX 10088-4 R'/B%C1=5/" &A<6T%, - E*./, 4: #%&'"(/C 8./" 72.A1/:;,

3"2 &2<6T1846<<2, &2<6T187<2(%, (2" &2<6T1/52"'C%,

2'O%(5"(*, :% 1"AT.=:; 3"2 1/>"(*, &.?:%",

E%52<<"(*, (252:(%6*,

14 Kc # KX 10088-5 R'/B%C1=5/" &A<6T%, - E*./, 5: #%&'"(/C 8./" 72.A1/:;,

&2<9T=' 2'O%(5"(@' :% 1"AT.=:; 3"2 .AT1/6,,

&/'1./:9.>252, :9.>252, 1"25/>*, (2" :5"<7'A 7./Z8'52

3"2 1/>"(*, &.?:%",

E%52<<"(*, (252:(%6*,

14 Kc # KX 10210-1 M/C<%, 1"25/>*, (252:(%6@' >% 5%<"(? (25%.32:C2 %' O%.>@

278 >; (%(.2>*'/6, (2" <%758(/((/6, &A<6T%, - E*./, 1:

#%&'"(/C 8./" 72.A1/:;,

E%52<<"(*, (252:(%6*,

14 Kc # KX 10219-1 U63(/<<;5*, (/C<%, 1"25/>*, (252:(%6@' 1"2>/.4=>*'%, %'

a6&.@ 278 >; (%(.2>*'/6, (2" <%758(/((/6, &A<6T%, - 

E*./, 1: #%&'"(/C 8./" 72.A1/:;,

E%52<<"(*, (252:(%6*,

14 Kc # KX 10340 [65/&A<6T%, (252:(%6@' E%52<<"(*, (252:(%6*,

14 Kc # KX 10343 [A<6T%, T24?, (2" %72'24/.A, 3"2 1/>"(*, &.?:%", - 

#%&'"(/C 8./" 72.A1/:;,

E%52<<"(*, (252:(%6*,

e%.>/>/'=5"(A 7./Z8'52 3"2 (5"."2(8 %B/7<":>8 (2"

T"/>;&2'"(*, %3(252:5A:%", - _"/>;&2'"(8, 72.238>%'2

7./Z8'52 278 %B;<2:>*'/ 24.8 7/<6/5%.C';, (XPS) - 

-./1"23.24?
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 " : #4%81-70'

'5:.

;+'

;+' :3-/)!+8)3) <=>?. '8%

14 Kc # KX 13479 R'2<@:">2 :63(8<<;:;, - -.8567/ 3%'"(8 7./Z8' 3"2

7<?.=:; >%5A<<=' (2" :6<<"7A:>252 3"2 :63(8<<;:; >%

5?B; >%52<<"(@' 6<"(@'

E%52<<"(*, (252:(%6*,

14 Kc # KX 15048-1 M252:(%6? :6'2.>/<83;:;, (/&<C=:;, &=.C, 7./48.5":; - 

E*./, 1: D%'"(*, 272"5?:%",

E%52<<"(*, (252:(%6*,

14 Kc # KX 15088 R</6>C'"/ (2" (.A>252 2</6>"'C/6 - H/>"(A 7./Z8'52 3"2

(252:(%6*, - #%&'"(*, :6'O?(%, %<*3&/6 (2" 72.A1/:;,

E%52<<"(*, (252:(%6*,

15 Kc # KX 1090-1 M252:(%6? *.3=' 278 &A<6T2 (2" 278 2</6>C'"/- E*./, 1:

R72"5?:%", 3"2 5;' 2B"/<83;:; 5;, :6>>8.4=:;, 5='

1/>"(@' :5/"&%C='

E%52<<"(*, (252:(%6*,

10 Kc # KX 14250 d9<"'%, (252:(%6*, - R72"5?:%", 7./Z8'5/, 3"2

7./(252:(%62:>*'2 1/>"(A :5/"&%C2 >% 1"A5.;5; >%52<<"(?

7<A(2 :6'2.>/<83;:;,

d9<"'%, (252:(%6*,

11 Kc # KX 14374 H/>"(? B6<%C2 - -/<6:5.=>25"(*, %7"(2<9a%", 1/>"(?,

B6<%C2, - R72"5?:%",

d9<"'%, (252:(%6*,

14 Kc # KX 14080 d9<"'%, (252:(%6*, - R'5"(/<<;5? B6<%C2 -R72"5?:%", d9<"'%, (252:(%6*,

14 Kc # KX 14081-1 d9<"'%, (252:(%6*, - H/>"(? B6<%C2 /.O/3='"(?, 1"25/>?,

52B"'/>;>*'; >% 5;' 2'5/&? 5;, -E*./, 1: D%'"(*,

272"5?:%",

d9<"'%, (252:(%6*,

14 Kc # KX 14545 d9<"'%, (252:(%6*, - U9'1%:>/" - R72"5?:%", d9<"'%, (252:(%6*,

14 Kc # KX 14592 d9<"'%, (252:(%6*, - U5%.%=5"(A >% /7? -R72"5?:%", d9<"'%, (252:(%6*,

4 Kc # 13055-2 K<24.A 21.2'? - E*./, 2: K<24.A 21.2'?

2:42<5/>"3>A5=', %7"42'%"2(@' %7":5.@:%=' (2"

%42.>/3@' >% :52O%./7/";>*'2 ? >; :52O%./7/";>*'2

6<"(A

 1/7/"C2

4 Kc # KX 13043 R1.2'? 2:42<5/>"3>A5=' (2" %7"42'%"2(@' %7":5.@:%='

/1@', 2%./1./>C=' (2" A<<=' 7%."/&@' (6(</4/.C2,

/&;>A5='

 1/7/"C2

4 Kc # KX 13242 R1.2'? 6<"(@' :52O%./7/";>*'=' >% 61.26<"(*, (/'C%,, ?

>; :52O%./7/";>*'=' 3"2 &.?:; :52 5%&'"(A *.32 (2" 5;'

/1/7/"C2

 1/7/"C2

14 Kc # KX 13108-1 R:42<5:>C3>252 - -./1"23.24*, 6<"(@' -E*./, 1:

R:42<5"(8 :(6.81%>2

 1/7/"C2

14 Kc # KX 13108-2 R:42<5:>C3>252 - -./1"23.24*, 6<"(@' - E*./, 2:

R:42<5"(8 :(6.81%>2 3"2 7/<9 <%75*, :5.@:%",

 1/7/"C2

14 Kc # KX 13108-3 R:42<5/>C3>252 - -./1"23.24*, 6<"(@' - E*./, 3:

E2<2(A 2:42<5/>C3>252

 1/7/"C2

14 Kc # KX 13108-4 R:42<5/>C3>252 - -./1"23.24*, 6<"(@' - E*./, 4:

R:42<5/>C3>252 %' O%.>@ (Hot Rolled Asphalt)

 1/7/"C2

14 Kc # KX 13108-5 R:42<5/>C3>252 - -./1"23.24*, 6<"(@' - E*./, 5:

R:42<5"(? :(6./>2:5C&;

 1/7/"C2

14 Kc # KX 13108-6 R:42<5/>C3>252 - -./1"23.24*, 6<"(@' - E*./, 6:

R:42<5/>2:5C&;

 1/7/"C2

14 Kc # KX 13108-7 R:42<5/>C3>252 - -./1"23.24*, 6<"(@' - E*./, 7:

-/.@1%, 2:42<58>"3>2

 1/7/"C2

14 Kc # KX 13808 f:42<5/, (2" 2:42<5"(8 :6'1%5"(A - -<2C:"/

7./1"23.24@' (25"/'5"(@' 2:42<5"(@' 32<2(5=>A5='

 1/7/"C2

14 Kc # KX 14188-1 V<"(A 7<?.=:;, (2" :4.A3":;, 2.>@' - E*./, 1:

-./1"23.24*, 3"2 O%.>A 6<"(A :4.A3":;,

 1/7/"C2

14 Kc # KX 14188-2 V<"(A 7<?.=:;, (2" :4.A3":;, 2.>@' - E*./, 2:

-./1"23.24*, 3"2 a6&.A 6<"(A :4.A3":;,

 1/7/"C2

14 Kc # KX 1463-1 V<"(A /."G8'5"2, :?>2':;, /1@' -R'2(<2:5?.%,

/1/:5.=>A5=' - E*./, 1: R72"5?:%", 2.&"(@' %7"18:%='

 1/7/"C2

Kc # KX 15322 R:42<5"(A (2" :6'1%5"(A 2:42<5"(@' - -<2C:"/

7./1"23.24@' 3"2 1"2<9>252 (2" .%6:5/7/";>*'2

:6'1%5"(A 2:42<5"(@'

 1/7/"C2
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 " : #4%81-70'

'5:.

;+'

;+' :3-/)!+8)3) <=>?. '8%

14 Kc # KX 15381 D%=i4A:>252 (2" 7./Z8'52 :&%5"(A >% 3%=i4A:>252 - 

R72"5/9>%'2 &2.2(5;.":5"(A 3"2 &.?:; :% /1/:5.@>252 (2"

2:42<5/5A7;5%,

 1/7/"C2

14 Kc # KX 15382 D%=:6'O%5"(A 1"24.A3>252 - R72"5/9>%'2 &2.2(5;.":5"(A

3"2 &.?:; :5;' 67/1/>? :63(/"'='"2(@' *.3='

 1/7/"C2

15 Kc # KX 12899-1 U52O%.*, 7"'2(C1%, (252(8.64;, /1"(?, :?>2':;, - E*./,

1: U52O%.*, 7"'2(C1%,

 1/7/"C2

1 Kc # KX 40.4 P:5/C 4=5":>/9 - E*./, 4: R72"5?:%", 3"2 ":5/9, 4=5":>/9

278 /7<":>*'/ (2" 7./%'5%52>*'/ :(6.81%>2

 1/7/"C2 (<7

1 Kc # KX 40-5 P:5/C 4=5":>/9 - E*./, 5: R72"5?:%", 3"2 &2<9T1"'/6,

":5/9, 4=5":>/9

 1/7/"C2 (<7

1 Kc # KX 40-6 P:5/C 4=5":>/9 - E*./, 6: R72"5?:%", 3"2 ":5/9, 4=5":>/9

278 2</6>C'"/

 1/7/"C2 (<7

1 Kc # KX 40-7 P:5/C 4=5":>/9 - E*./, 7: R72"5?:%", 3"2 ":5/9, 4=5":>/9

278 /7<":>*'/ >% C'%, :9'O%5/ 7/<6>%.*,

 1/7/"C2 (<7

2 Kc # KX 1338 M6T8<"O/" 278 :(6.81%>2 - R72"5?:%", (2" >*O/1/"

1/(">?,

 1/7/"C2 (<7

2 Kc # KX 1339 -<A(%, 7%G/1./>C/6 278 :(6.81%>2 -R72"5?:%", (2"

>*O/1/" 1/(">?,

 1/7/"C2 (<7

2 Kc # KX 1340 M.A:7%12 278 :(6.81%>2 - R72"5?:%", (2" >*O/1/"

1/(">?,

 1/7/"C2 (<7

5 Kc # KX 13251 D%=i4A:>252 (2" 7./Z8'52 :&%5"(A >% 3%=i4A:>252 -

R72"5/9>%'2 &2.2(5;.":5"(A 3%=i42:>A5=' (2"

:&%5"(@' >% 265A 7./Z8'5=' 3"2 &.?:; :% 6783%"2

*.32, O%>%<"@:%", (2" (252:(%6@' 2'5":5?."B;,

 1/7/"C2 (<7

5 Kc # KX 13252 D%=i4A:>252 (2" 7./Z8'52 :&%5"(A >% 3%=i4A:>252 -

R72"5/9>%'2 &2.2(5;.":5"(A (2" :&%5"(@' >% 265A

7./Z8'5=' 3"2 &.?:; :% :6:5?>252 27/:5.A33":;,

 1/7/"C2 (<7

5 Kc # KX 1342 M6T8<"O/" 278 46:"(/9, <CO/6, 3"2 %B=5%."(?

7<2(8:5.=:; - R72"5?:%", (2" >*O/1/" 1/(">?,

 1/7/"C2 (<7

14 Kc # KX 12271 K7"42'%"2(*, %72<%Ca%", - -./1"23.24*,  H -VHg- PM

5 Kc # KX 12094-1 E8'">2 :6:5?>252 76.8:T%:;, - KB2.5?>252 3"2

:6:5?>252 C02 -E*./, 1: R72"5?:%", (2" >*O/1/"

1/(">?, 3"2 2658>25/ ;<%(5."(8 *<%3&/ (2"

>;&2'":>/9, &.8'/ - (2O6:5*.;:;,

-6.2:4A<%"2

5 Kc # KX 12259-3 E8'">2 :6:5?>252 76.8:T%:;, - KB2.5?>252 3"2

:6:5?>252 (252"/'":>/9 (2" a%(2:>/9 '%./9 -E*./,

3: K3(252:5A:%", B;./9 :6'23%.>/9

-6.2:4A<%"2

5 Kc # KX 12259-4 E8'">2 :6:5?>252 76.8:T%:;, - KB2.5?>252 3"2

:6:5?>252 (252"/'":>/9 a%(2:>/9 '%./9 -E*./, 4:

V1./(C';5%, 1"25AB%", :6'23%.>/9

-6.2:4A<%"2

5 Kc # KX 671-1 E8'">2 :6:5?>252 76.8:T%:;, - U6:5?>252 >%

%9(2>75/6, :=<?'%, -E*./, 1: -6./:T%:5"(*,

4=<"*, >% ;>"A(2>75/ :=<?'2

-6.2:4A<%"2

5 Kc # KX 12259-1 E8'">2 :6:5?>252 76.8:T%:;, - KB2.5?>252 3"2

:6:5?>252 (252"/'":>/9 (2" a%(2:>/9 '%./9 - E*./, 1: 

M252"/';5?.%,

-6.2:4A<%"2

5 Kc # KX 12259-2 E8'">2 :6:5?>252 76.8:T%:;, - KB2.5?>252 3"2

:6:5?>252 (252"/'":>/9 (2" a%(2:>/9 '%./9 - E*./, 2: 

U6:5?>252 :6'23%.>/9 >% 61.26<"(? T2<TC12

-6.2:4A<%"2

14



 " : #4%81-70'

'5:.

;+'

;+' :3-/)!+8)3) <=>?. '8%

5 Kc # KX 12259-5 E8'">2 :6:5?>252 76.8:T%:;, - KB2.5?>252 3"2

:6:5?>252 (252"/'":>/9 a%(2:>/9 '%./9 -E*./, 5: 

R'"&'%65*, ./?, '%./9

-6.2:4A<%"2

5 Kc # KX 12416-1 E8'">2 :6:5?>252 76.8:T%:;, - U6:5?>252 :(8';, - 

E*./, 1: R72"5?:%", (2" >*O/1/" 1/(">?, 3"2 %B2.5?>252

-6.2:4A<%"2

5 Kc # KX 12416-2 E8'">2 :6:5?>252 76.8:T%:;, - U6:5?>252 :(8';, - 

E*./, 2: U&%1"2:>8,, (252:(%6? (2" :6'5?.;:;

-6.2:4A<%"2

5 Kc # KX 13565-1 E8'">2 :6:5?>252 76.8:T%:;, - U6:5?>252 24./9 - 

R72"5?:%", (2" >*O/1/" 1/(">?, 3"2 %B2.5?>252

-6.2:4A<%"2

5 Kc # KX 671-2 E8'">2 :6:5?>252 76.8:T%:;, - U6:5?>252 >% :=<?'%, - 

E*./, 2 U6:5?>252 >% %7"7%1/9>%'/6, :=<?'%,

-6.2:4A<%"2

9 Kc # KX 12101.01 U6:5?>252 %<*3&/6 (27'/9 (2" O%.>85;52, -E*./, 1:

-./1"23.24? 3"2 7%5A:>252 (27'/9

-6.2:4A<%"2

9 Kc # KX 12101.02 U6:5?>252 %<*3&/6 (27'/9 (2" O%.>85;52, -E*./, 2:

-./1"23.24? 3"2 :6'?O; (27'8 (2" 2'%>":5?.%, 2723=3?,

O%.>85;52,

-6.2:4A<%"2

9 Kc # KX 12101.03 U6:5?>252 %<*3&/6 (27'/9 (2" O%.>85;52, -E*./, 3:

-./1"23.24? 3"2 >;&2'":>/9, 2723=3?, (27'/9 (2"

O%.>85;52,

-6.2:4A<%"2

9 Kc # KX 12101.06 U6:5?>252 %<*3&/6 (27'/9 (2" O%.>85;52, -E*./, 6:

-./1"23.24? 3"2 :6:5?>252 1"24/."(?, 7C%:;, - U9'%.32

%B2.5;>A5='

-6.2:4A<%"2

9 Kc # KX 12101.10 U6:5?>252 %<*3&/6 (27'/9 (2" O%.>85;52, -E*./, 10:

-2./&*, %'*.3%"2,

-6.2:4A<%"2

9 Kc # KX 12259-1 E8'">2:6:5?>252 76.8:T%:;, - KB2.5?>252 3"2

:6:5?>252 (252"/'":>/9 (2" a%(2:>/9 '%./9 - E*./, 1:

M252"/'"5?.%,

-6.2:4A<%"2

9 Kc # KX 12259-2 E8'">2 :6:5?>252 76.8:T%:;, - KB2.5?>252 3"2

:6:5?>252 (252"/'":>/9 (2" a%(2:>/9 '%./9 - E*./, 2:

U6:5?>252 :6'23%.>/9 >% 61.26<"(? T2<TC12

-6.2:4A<%"2

9 Kc # KX 12259-3 E8'">2 :6:5?>252 76.8:T%:;, - KB2.5?>252 3"2

:6:5?>252 (252"/'":>/9 (2" a%(2:>/9 '%./9 - E*./, 3:

_2<TC12 :6'23%.>/9 B;./9 597/6

-6.2:4A<%"2

9 Kc # KX 12259-4 E8'">2 :6:5?>252 76.8:T%:;, - KB2.5?>252 3"2

:6:5?>252 (252"/'":>/9 a%(2:>/9 '%./9 -E*./, 4:

V1./(C';5%, 1"25AB%", :6'23%.>/9

-6.2:4A<%"2

9 Kc # KX 12259-5 E8'">2 :6:5?>252 76.8:T%:;, - KB2.5?>252 3"2

:6:5?>252 (252"/'":>/9 a%(2:>/9 '%./9 -E*./, 5:

R'"&'%65*, ./?, '%./9

-6.2:4A<%"2

9 Kc # KX 13565-1 E8'">2 :6:5?>252 76.8:T%:;, - U6:5?>252 24./9 - 

E*./, 1: R72"5?:%", (2" >*O/1/" 1/(">?, 3"2 %B2.5?>252

-6.2:4A<%"2

9 Kc # KX 14604 H"25AB%", 2'"&'%65@' (27'/9 -6.2:4A<%"2

9 Kc # KX 54.02 U6:5?>252 76.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 2:

KB/7<":>8, %<*3&/6 (2" %'1%CB%='

-6.2:4A<%"2

9 Kc # KX 54.03 U6:5?>252 76.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 3:

]&;5"(*, 1"25AB%", :6'23%.>/9

-6.2:4A<%"2

9 Kc # KX 54.04 U6:5?>252 76.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 4:

KB/7<":>8, 72./&?, ":&9/,

-6.2:4A<%"2

9 Kc # KX 54.05 U6:5?>252 556.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 5: 

R'"&'%65*, O%.>85;52, - U;>%"2(/C 2'"&'%65*,

-6.2:4A<%"2

9 Kc # KX 54.07 U6:5?>252 556.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 7: 

R'"&'%65*, (27'/9 - U;>%"2(/C 2'"&'%65*, 7/6 <%"5/6.3/9'

>% 1"A&65/ 4@,, 1*:>; 4=58, ? "/'":>8

-6.2:4A<%"2

9 Kc # KX 54.10 U6:5?>252 76.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 10: 

R'"&'%65*, 4<832, - U;>%"2(/C 2'"&'%65*,

-6.2:4A<%"2
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 " : #4%81-70'

'5:.

;+'

;+' :3-/)!+8)3) <=>?. '8%

9 Kc # KX 54.11 U6:5?>252 76.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 11: 

K(("';5*, &%".8,

-6.2:4A<%"2

9 Kc # KX 54.12 U6:5?>252 76.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 12: 

R'"&'%65*, (27'/9 - D.2>>"(/C 2'"&'%65*, 7/6 <%"5/6.3/9'

>% 2(5C'2 4=58,

-6.2:4A<%"2

9 Kc # KX 54.17 U6:5?>252 76.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 17: 

R7/>/'=5*, T.2&6(6(<@>25/,

-6.2:4A<%"2

9 Kc # KX 54.18 U6:5?>252 76.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 18: 

U6:(%6*, %":23=3?,/%B23=3?,

-6.2:4A<%"2

9 Kc # KX 54.20 U6:5?>252 76.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 20: 

R'2../4;5"(/C 2'"&'%65*, (27'/9

-6.2:4A<%"2

9 Kc # KX 54.21 U6:5?>252 76.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 21: 

KB/7<":>8, >%5A1/:;, :6'23%.>/9 (2" :;>A5='

7./%"1/7/C;:;, 3"2 5;' 972.B; :42<>A5='

-6.2:4A<%"2

9 Kc # KX 54.25 U6:5?>252 76.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 25: 

g21"/G%6(5A %B2.5?>252

-6.2:4A<%"2

14 Kc # KX 54-16 U6:5?>252 76.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 16: 

KB/7<":>8, %<*3&/6 (2" %'1%CB%=' :6'23%.>/9 >% 4='?

-6.2:4A<%"2

14 Kc # KX 54-24 U6:5?>252 76.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 24: 

E*.; :6:5;>A5=' :6'23%.>/9 >% 4='? - E%3A4='2

-6.2:4A<%"2

15 Kc # KX 12101-7 U6:5?>252 %<*3&/6 (27'/9 (2" O%.>85;52, -E*./, 7: 

H"25/>*, 23=3@' (27'/9

-6.2:4A<%"2

15 Kc # KX 12101-8 U6:5?>252 %<*3&/6 (27'/9 (2" O%.>85;52, -E*./, 8: 

H"24.A3>252 %<*3&/6 (27'/9

-6.2:4A<%"2

15 Kc # KX 15650 R%.":>8, (5".C=' - -6./1"24.A3>252 -6.2:4A<%"2

15 Kc # KX 54-23 U6:5?>252 76.2'C&'%6:;, (2" :6'23%.>/9 -E*./, 23: 

H"25AB%", :6'23%.>/9 -  75"(*, E*./, 23: H"25AB%",

:6'23%.>/9 -  75"(*, 1"25AB%", :6'23%.>/9

-6.2:4A<%"2

9 Kc # KX 1279-5 V2</, 3"2 1/>"(? &.?:; - E/'A1%, >/'=5"(@' 62</:52:C=' - 

E*./, 5: RB"/<83;:; 5;, :6>>8.4=:;,

V2</6.3"(A

14 Kc # KX 1051-2 V2</, 3"2 1/>"(? &.?:; - V2<85/6T<2 18>;:;, (2"

%7":5.@:%=' - E*./, 2: RB"/<83;:; 5;,

:6>>8.4=:;,/ -.8567/ 7./Z8'5/,

V2</6.3"(A

14 Kc # KX 13101 _2O>C1%, 4.%25C=' %7C:(%a;, - R72"5?:%",, :?>2':;,

1/(">*, (2" 2B"/<83;:; 5;, :6>>8.4=:;,

V1.26<"(A *.32

14 Kc # KX 13492 D%=:6'O%5"(A 1"24.A3>252 - R72"5/9>%'2 &2.2(5;.":5"(A

3"2 &.?:; :5;' (252:(%6? &@.=' 278O%:;, 63.@'

27/T<?5=', :52O>@' >%524/.A, ? 1%65%.%9/6:2,

27/O?(%6:;,

V1.26<"(A *.32

14 Kc # KX 1433 M2'A<"2 27/:5.A33":;, :% G@'%, (6(</4/.C2, 7%G@' (2"

/&;>A5=' - #2B"'8>;:;, :&%1"2:>8, (2" 272"5?:%",

1/(">@', :?>2':; (2" 2B"/<83;:; 5;, :6>>8.4=:;,

V1.26<"(A *.32

14 Kc # KX 14396 U52O%.*, (<C>2(%, 2'O.=7/O6.C1=' V1.26<"(A *.32

14 Kc # KX 14680 U63(/<<;5"(A 3"2 52 1C(562 O%.>/7<2:5"(@' :=<?'=' &=.C,

7C%:; - -./1"23.24*,

V1.26<"(A *.32

14 Kc # KX 14814 U63(/<<;5"(A 3"2 52 :6:5?>252 7<2:5"(@' :=<;'@:%=' 3"2

.%6:5A 678 7C%:; --./1"23.24*,

V1.26<"(A *.32

14 Kc # KX 14844 -./(252:(%62:>*'2 7./Z8'52 278 :(6.81%>2 - &%5/C

/.O/3='"(?, 1"25/>?,

V1.26<"(A *.32

14 Kc # KX 1916 #:">%'5/:=<?'%, (2" %"1"(A 5%>A&"2 278 :(6.81%>2 A/7</

? /7<":>*'/ ? %'":&6>*'/ >% C'%, &A<6T2

V1.26<"(A *.32

14 Kc # KX 1917 R'O.=7/O6.C1%, (2" 4.%A5"2 %7C:(%a;, 278 :(6.81%>2

A/7</ ? /7<":>*'/ ? %'":&6>*'/ >% C'%, &A<6T2

V1.26<"(A *.32

16 ETAG 023 -./(252:(%62:>*'%, (5"."2(*, >/'A1%, M5"."2(A *.32
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 " : #4%81-70'

'5:.

;+'

;+' :3-/)!+8)3) <=>?. '8%

16 ETAG 024 KB2.5?>252 (2" :6>72./>2.5/9'52 6<"(A 3"2

(252:(%6? (5".C=' >% 7<2C:"2 278 :(6.81%>2

M5"."2(A *.32

16 ETAG 025 KB2.5?>252 (2" :6>72./>2.5/9'52 6<"(A 3"2

(252:(%6? (5".C=' >% >%52<<"(A 7<2C:"2

M5"."2(A *.32
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7. "547 7,755(92*2*

1

*;<2,"* 07. "^75 2=7 7 7:( :(<$7.R$<",.( $c2<2* :$0,( 2 7*

(HIGH DENSITY POLYETHYLENE - HDPE) 4.7  2,=" 79(57 5"$* ;,="

:."*2

1 . 7 H V I J M a W M H D

1.1. ] 72./9:2 7./1"23.24? 24/.A :5/6, :=<?'%, (2" :52 %B2.5?>252 7/6 O2

(252:(%62:5/9' 278 7/<62"O6<*'"/ 6a;<?, 76('85;52, (HDPE) 3"2 >%524/.A .%6:5@' >%

7C%:;.

 1.2. ] (252:(%6? 5=' :=<?'=' 7.23>25/7/"%C52" (25A

ISO/DIS 4427

DIN 8074, DIN 8075

CEN: #C 155/WG 12/20.1/N#10

TC  155/20.2/N 100.REV.

EN 12201

1.3. U5;' 72./9:2 7%.C75=:; ; %B=5%."(? 1"A>%5./, (2" 5/ 7A&/, 5=' :=<?'=' O2

%C'2" (25A EN 12201–2, 2'527/(."'8>%'/" :5;' 5.C5; 3%'"A (:8,0, MRS10, PE100) (2" 3"2

7C%:; PN10.

2 . 0 P V P b J M UP b V I J d

2.1. -.@5%, 9<%,

2.1.1.  " :=<?'%, O2 (252:(%62:5/9' 278 6a;<?, 76('85;52,

7/<62"O6<*'"/ 7/6 7%."*&%" 2'5"/B%"1=5"(*, /6:C%, 272.2C5;5%, 3"2 5;' 2'5/&? 5='
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:=<?'='. ] 7.@5; 9<; 5/6 7/<62"O6<*'"/6 %C'2" 7/<6>%.*, 5/6 2"O6<%'C/6 >%

&;>"(8 597/ (CH2 - CH2 )' (2" %"1"(*, :6'O?(%, 7/<6>%.":>/9 72.A3/6' >"2 7/"("<C2

.;5C'=' 7/<62"O6<%'C/6 (PE) >% 1"24/.%5"(*, "1"85;5%,.  " 7.@5%, 9<%, O2

2'527/(.C'/'52" (2" 7./, 5", 1"%O'%C, 7./1"23.24*, ISO DTR 9080. ] 7.@5; 9<; 3"2

5/6, :=<?'%, O2 3C'%52" 27/1%(5? :% *5/">2 567/7/";>*'2 5%>A&"2 7/6 72.A3/'52"

27%6O%C2, 278 5", 2'5C:5/"&%, T"/>;&2'C%, 7%5./&;>"(@'. -.8:O%52 6<"(A %7"5.*7/'52"

>8'/ 3"2 5;' 1"%6(8<6':; 5;, (252:(%6?, 5/6 23=3/9, 3"2 72.23=3? :5%.%/9 23=3/9,

>2(.A, 1"A.(%"2, G=?,, A.5"2, %>4A'":;, (2" >;&2'"(?, 2'5/&?,.

2.1.2.#/ 6<"(8 5;, 7.@5;, 9<;, O2 *&%" 7":5/7/";O%C 3"2 5;' (252<<;<85;52 5/6 278 5/'

2'5C:5/"&/ K7C:;>/  .32'":>8 5;, [@.2, 87/6 72.A3%52". ] 7":5/7/C;:; 265? &/.;3%C52"

:5/ %.3/:5A:"/ 72.23=3?, %C5% 27%6O%C2, 278 5/' K7C:;>/  .32'":>8, %C5% >*:= 5/6

%.3/:52:C/6 72.23=3?, 5;, 7.@5;, 9<;, 5=' 7%5./&;>"(@'.

2.1.3.K7"5.*7%52" ; %72'2&.;:">/7/C;:; 5/6 6<"(/9 :5;' 7%.C75=:; 7/6 %C'2" 3'=:5? ;

:9:52:? 5/6 (2" 2'527/(.C'%52" :5", T2:"(*, 1"%O'%C, ? K<<;'"(*, 7./1"23.24*,.

2.1.4.] 7.@5; 265? 9<; 5/6 7/<62"O6<%'C/6 27/1C1%" :5/6, :=<?'%, (2" :52 %B2.5?>252

5.%C, (25;3/.C%, 7/<62"O6<%'C/6:

7/<62"O6<*'"/ 6a;<?, 76('85;52, (HDPE)

7/<62"O6<*'"/ >*:;, 76('85;52, (MDPE)

7/<62"O6<*'"/ &2>;<?, 76('85;52,(LDPE,LLDPE)

2.1.5.#2 7<%/'%(5?>252 7/6 72./6:"AG%" ; (252:(%6? :=<?'=' (2" %B2.5;>A5=' 278

7/<62"O6<*'"/ %C'2" 52 %B?,:

· E"(.8 TA./,

· E"(.8 (/:5/<83"/ >%524/."(@'

· K9(/<; %3(25A:52:; :5;' 5A4./

· f.":5%, >;&2'"(*, 2'5/&*,

· Va;<? 2'5/&? :% 1"2T.=5"(A 63.A

· P(2'/7/";5"(? %6(2>aC2

· c%C2 %:=5%."(? %7"4A'%"2 - E"(.? 27@<%"2 5."T@'
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· R72<<23? 278 5;' 278O%:; (2" :6::@.%6:; :52 5/"&@>252 :5%.%@' 67/<%">>A5=' (2"

1"248.=' 2<A5=', (.<.7.

· R'5/&? :% (252:5./4? 278 ;<"2(? 2(5"'/T/<C2, 3"25C /" :=<?'%, 7%."*&/6' 2"OA<; (2"

(25A<<;<2 7./:525%65"(A 7.8:O%52, 2'A</32 >% 5;' &.?:; 5/6,.

· M2<95%.; :6>7%."4/.A :5/ 61.26<"(8 7<?3>2.

2.2. K>4A'":;

2.2.1. " :=<?'%, (2" 52 %B2.5?>252 278 HDPE %7"TA<<%52" :% %3(A.:"2 5/>? '2

%>42'CG/6' (6(<"(? 1"25/>? (2" '2 %C'2" C:/6 7A&/6,.

2.2.2. " %B=5%."(*, %7"4A'%"*, 5/6, 7.*7%" '2 %C'2" <%C%,, &=.C, 46:2<C1%,, (/"<85;5%, (2"

2'/>/"/3*'%"%,. -2.8>/"2 />2<*, O2 %C'2" (2" /" %:=5%."(*, %7"4A'%"%,.

2.2.3. &.=>25":>8, 5=' :=<?'=' O2 %C'2" />/"8>/.4/, :% 8<; 5; >AG2 5/6,

567/7/";>*'/, :% >7<* 3"2 5/6, :=<?'%, 6783%"=' %42.>/3@'. #/ >7<* &.@>2 1"24*.%"

3"2 5/6, :=<?'%, 2;, (2" 3;, 3%'"A,. E29./ &.@>2 *&/6' /" :=<?'%, 3"2 %7"42'%"2(? ?

67/O2<A::"2 %42.>/3?. ] 7.@5; 9<; 5=' :=<?'=' O2 *&%" 52 72.2(A5= &2.2(5;.":5"(A

((25A DIN 8075):

2.2.4.-C'2(2, %B=5%."(?, 1"2>*5./6, 7A&/6, (2" >*:/6 TA./6, 3"2 :=<?'%, HDPE, 7C%:;,

10 25>. (25A EN 12201-2, 3;, 3%'"A, (:8,0, MRS10).

KB=5%."(? 1"A>%5./,

&<:5.

-A&/, 5/"&@>25/,

&<:5.

E*:/ TA./,

&3./>.

75 4,5 1,00

90 5,4 1,44

110 6,6 2,14

125 7,4 2,73

140 8,3 3,43

160 9,5 4,47
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KB=5%."(? 1"A>%5./,

&<:5.

-A&/, 5/"&@>25/,

&<:5.

E*:/ TA./,

&3./>.

180 10,7 5,66

200 11,9 6,98

225 13,4 8,86

250 14,8 10,90

280 16,6 13,60

315 18,7 17,30

355 21,1 22,00

400 23,7 27,80

2.2.5.] 7.@5; 9<; 5=' :=<?'=' 7.*7%" '2 72./6:"AG%" 5", 72.2(A5= "1"85;5%,:

2) L6:"(*, "1"85;5%,

· -6('85;52 compound (:5/6, 23/C) 953kg/m3 ((25A ASTM D 792)

· H%C(5;, ./?, (190/ , 2,16kg) 0,2gr/10min ((25A DIN 53735,

ISO 1133, ASTM D 1238)

· H%C(5;, ./?, (190/ ,5kg) 0,85gr/10min  ((25A DIN 53735,

ISO 1133, ASTM D 1238)

T) E;&2'"(*, "1"85;5%,

· #A:; %4%<(6:>/9 (:5/6, 23/ C)

:52 50 mm/min 20 MPa

:52 100mm/min 21 MPa

 ((25A DIN 53455 (2" ISO R 527)

· -C%:; :% O.29:; (:5/6, 23/ C)

:52 50mm/min 34 EPa

:52 100mm/min 35 EPa

 ((25A ISO R 527)
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· E*3":5; %7">?(6':; >*&." 5/6 :;>%C/6 O.29:;, (:5/6, 23/ C)

:52 50 mm/min >600 %

:52 100mm/min >600 %

 ((25A ISO R 527)

· K<2:5"(85;52  (:5/6, 23/ C) 1000 EPa

 ((25A ISO R 527)

· U(<;.85;52  (278 0/ -80/ ) 64, 57, 53, 52, 48

 ((25A DIN 53505, ASTM D 2240)

3) -%."4%."(? 5A:;

   ((25A CEN (2" ISO)

e%.>/(.2:C2 / -C%:; H"A.(%"2 1/(">?,

(@.%,)

#67"(*, @.%,

(@.%,)

20/ C / 10 MPa  100 >1000

80o C / 4,6 MPa  165 >4000

80o C / 4 MPa 1000 >10000

1) e%.>"(*, "1"85;5%,

· U;>%C/ VICAT (48.5":; 1 kg) 125o C

· U;>%C/ VICAT (48.5":; 5 kg)  72o C

 ((25A DIN 53460, ISO 306, ASTM D 1525)

· e%.>"(? 23=3">85;52 (:5/6, 23/C) 0,38W/m*K

  ((25A DIN 52612)

· K"1"(? O%.>85;52 (:5/6, 23/C) 1,8kj/kg*K

  ((25A Calorimetric)

%) ]<%(5."(*, "1"85;5%,

· K7"42'%"2(? 2'5C:52:; ›1014 b

 ((25A DIN 53482 (2" VDE 0303/3)

· H";<%(5."(? :52O%.A (:5/6, 23/C) 2,6

>%52B9 0,1 kHz (2" 103 kHz
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 ((25A DIN 53483 (2" VDE 0303/4)

· H";<%(5."(? 7C%:; 3*102MV/cm

 ((25A DIN 53481 (2" VDE 0303/2)

· R'5C:52:; (:5/6, 23/C) ³1017 b*cm

 ((25A DIN 53482 (2" VDE 0303/3)

2.3. U?>2':;

 " :=<?'%, (2" 52 %B2.5?>25A 5/6, O2 :;>21%9/'52" :% :52O%.*, 27/:5A:%",

2'%BC5;<2 :% *'2 :;>%C/ 5/6,. ] :?>2':; O2 2'23.A4%" 52 72.2(A5= :5/"&%C2:

2) #;' /'/>2:5"(? %B=5%."(? 1"A>%5./ (mm).

T) #/ %<A&":5/ 7A&/, 5/"&@>25/, (mm).

3) #/ 6<"(8, 5/ 8'/>2, 5/ :?>2 (2" 5/' &.8'/ 72.23=3?, 5/6 %.3/:52:C/6

(252:(%6?,.

1) #/' 2."O>8 5;, 7./1"23.24?, (DIN, ISO, ES, ASTM)

%) #;' (<A:; (2" 7C%:; (atm ? bar)

#2 %B2.5?>252 7.*7%" '2 2'23.A4/6' (2" 5;' 3='C2 (:% >/C.%,) 852' 7.8(%"52" 3"2

(2>79<%, (2" ;>"529.

] &.?:; %5"(%55@' %7"5.*7%52" :% %B2.5?>252 7/6 72.A3/'52" 278 :=<?'%,.

3 . " Y I V ? M Y @ W M H X V db X J P I Y a M b X C M I V D U ? E a P F

3.1. ] %<A&":5; %7"5.%78>%'; 5">? 5;, 7%."4%.%"2(?, 5A:;, (2O/.CG%52" :%

: = 9,81 MPa (1 MPa = 1MN/m2 )

3.2. ] >2O;>25"(? :&*:; 7/6 :6'1*%" 5", 1"2:5A:%", >% 5;' 7%."4%."(? 5A:; (2" 5;'

7C%:; <%"5/6.3C2, %C'2" :
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bc

b

E f

M

b
c

( min)
( min)

1
1

1
= * *

k7/6 : 

 Ebc(1min) = -C%:; 1 <%75/9 :% N/mm2

 f(1min) = -C%:; 1/(">?, :% mm (:5./336<%6>*'; :5/ 0,01 mm)

Mb = -C%:; <%"5/6.3C2, :% N * mm

b = -C%:; 1/(">?, :% mm

c = -%."4%."(? 5A:; 1/(">?, :% 1/mm

3.3  72.2(A5= 7C'2(2, 2'23.A4%" 5;' >*3":5; %7"5.%78>%'; :6'%&? 7C%:;

<%"5/6.3C2, 3"2 :=<?'%,, :% :6'A.5;:; 5;, O%.>/(.2:C2, 5/6 .%6:5/9 7/6 >%524*.%" /

:=<?'2,.

U%".A ((25A DIN 8074)

E%524%.8>%'/ e%.>/- 1 2 3 4 5 6

.%6:58 (.2:C2 -C%:; <%"5/6.3C2, (atm)

(Co ) 2,5 3,2 4 6 10 16

X%.8 (2" A<<2

63.A, :52 /7/C2

5/ PE-HD 2'5*&%".

£20 2,5 3,2 4 6 10 16

X%.8 (2" A<<2 63.A, :52

/7/C2 5/ PE-HD *&%"

7%."/.":>*'; 2'5/&?.

£20 1,1 2 2,5 3,8 6 10

4 . + I P b V d b M I F J P I P H D N L F

4.1. U=<?'%,

 " :=<?'%, HDPE 2'A</32 >% 5;' 7C%:; <%"5/6.3C2, (6,10 (2" 16 25>)

&=.CG/'52" :% 1"A4/.%, :%".*,.
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U5/' 72.2(A5= 7C'2(2 1C'/'52" /" %B=5%."(*, 1"A>%5./" (2" 5/ 7A&/, 5/6

5/"&@>25/,, 3"2 7C%:; <%"5/6.3C2, 10 25>.

 D% =  '/>2:5"(? %B=5%."(? 1"A>%5./,

% =  '/>2:5"(8 7A&/, 5/"&@>25/,

 '/>2:5"(?

H"A>%5./,

D%

(mm)

K7"5.%78>%';

R78(<":;

HD

+æ

è
ç

ö

ø
÷

...

0

(mm)

K:=5%."(?

H"A>%5./,

D%:

(mm)

-A&/,

#/"&@>25/,

%

(mm)

K7"5.%78>%';

R78(<":; s

H%

+æ

è
ç

ö

ø
÷

...

0

(mm)

75 0,7 66,0 4,5 0,7

90 0,8 79,2 5,4 0,8

110 1,0 96,8 6,6 0,9

125 1,1 110,2 7,4 1,0

140 1,3 123,4 8,3 1,1

160 1,5 141,0 9,5 1,2

180 1,7 158,6 10,7 1,3

200 1,8 176,2 11,9 1,4

225 2,0 198,2 13,4 1,5

250 2,2 220,4 14,8 1,6

280 2,4 246,8 16,6 1,7

315 2,8 277,6 18,7 1,9

355 3,2 312,8 21,1 2,2

400 3,6 352,6 23,7 2,5

4.1.1.E*:; %B=5%."(? 1"A>%5./, (Dm)(2O/.CG%52" :5/ DIN 19537.

4.1.2.KB=5%."(? 1"A>%5./, :% 56&2C2 O*:; (Di). -./(975%" >% >*5.;:; 5;, %B=5%."(?,

1"2>*5./6 :% %7C7%1/ (AO%5/ 7./, 5/' AB/'2 5/6 :=<?'2 (2" :5./336</7/C;:; :5/

2>*:=, >%32<95%./ 0,1mm.

4.1.3.H 278(<":; 5;, >*:;, %B=5%."(?, 1"2>*5./6 %C'2" ; 1"24/.A 5;, >*:;, %B=5%."(?,

1"2>*5./6 278 5;' /'/>2:5"(? %B=5%."(? 1"A>%5./, 1;<21? Dm-D%. ] %7"5.%78>%';

278(<":; 2'23.A4%52" :5/' 7./;3/9>%'/ -C'2(2 (:5./336<%6>*'; :5/ 2>*:=,

>%32<95%./ 0,1mm). ] 278(<":; %7"5.*7%52" >8'/ (25A 5;' O%5"(? *''/"2, 7.&. 23=38,

1"2>*5./6 L160 %7"5.*7%52" '2 *&%" 1"A>%5./ 278 160mm. >*&." 160+1,5=161,5 mm.

-.*7%" 1;<21? 3"2 56&2C2 1"A>%5./ Di '2 ":&9%": D%£Di£ D%+HD.

25



4.1.4.#/ /'/>2:5"(8 7A&/, 5/6 5/"&@>25/, (%) :% 56&2C2 O*:; (2O/.CG%52" :5/ DIN 19537,

DIN 8074 (2" EN 12201. ] 278(<":; 5/6 7A&/6, 5/6 5/"&@>25/, %C'2" ; 1"24/.A 5/6 7A&/6,

5/"&@>25/, :% 56&2C2 O*:; 278 5/ /'/>2:5"(8 7A&/, 5/"&@>25/, . ] 278(<":; (H%)

2'23.A4%52" :5/' 72.27A'= -C'2(2.  >/C=, ; 278(<":; %7"5.*7%52" >8'/ (25A 5;' O%5"(?

*''/"2, 7.&. 23=38, 1"2>*5./6 L200 (2" 7A&/6, 5/"&@>25/, 11,9mm. %7"5.*7%52" '2 *&%"

5/C&=>2 7A&/6, 11,9mm. >*&." 11,9+1,4=13,1 mm. -.*7%" 1;<21? 3"2 56&2C/ 7A&/, :=<?'2

%i '2 ":&9%": % £ %" £ %+H%.  " 1"A4/.%, :%".*, 5=' :=<?'=' 87=, 42C'/'52" :5/ DIN 19537,

DIN 8074 (2" EN 12201-2 &.;:">/7/"/9'52" 2'A</32 >% 5/' 5.87/ 5/7/O*5;:;, (2"

52 4/.5C2 >% 52 /7/C2 %7"T2.9'/'52". U5/' 7./;3/9>%'/ -C'2(2 42C'/'52" /" :=<?'%, (2"

52 7A&; 5/6, 7/6 &.;:">/7/"/9'52" 1"%O'@,.

4.1.5. " :=<?'%, 3;, 3%'"A, (MRS10, PE100) (252:(%6AG/'52" :9>4='2 >% 5", T2:"(*,

7./1"23.24*, ISO/DIS 4427, CEN/TC 155/WG 20.2 (N698E), DIN 19533 (2" EN 12201.

4.1.6.  %.3/<AT/, %7"5.*7%52" '2 &.;:">/7/"?:%" :=<?'%, >% 1"A4/.2 >?(;.

4.1.7. " 1"2:5A:%", 5=' 1"248.=' %"1"(@' 5%>2&C=' ((2>79<%,, ;>"529, :6:5/<*,)

2'23.A4/'52" :5/6, 72.2(A5= 7C'2(%,.

- R72"5/9>%'/ %<%9O%./ >?(/, 5=' %6O*=' A(.=' 5=' %"1. 5%>2&C=' 3"2 '2 >7/.%C '2

3C'%" O%.>/:63(8<<;:; ? ; >;&2'"(? :9'1%:;

#/ >?(/, te 2'24*.%52" :5/ %<A&":5/ 272"5/9>%'/ >?(/, 3"2 O%.>/:63(8<<;:;.

#/ >?(/, tm 2'24*.%52" :5/ %<A&":5/ 272"5/9>%'/ >?(/, 3"2 >;&2'"(? :9'1%:;.

 '/>2:5"(? H"A>%5./,

d1

(mm)

E?(/,

te

(mm )

E?(/,

tm

(mm)

160 32 73

200 75 85

250 75 110

315 75 124

³355 M2587"' %"1"(?, :6>4='C2,

- K2>79<%, T97/6 R (:5/' 7C'2(2 1C'/'52" /" 1"2:5A:%", 3"2 5", (2>79<%,)
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 '/>2:5"(?

H"A>%5./,

(mm)

2=15/ 2=30/ 2=45/ 2=88,5/

d1 z1» z1» z1» z1»

160 12 24 37 80

200 15 30 47 109

250 19 38 58 --

315 23 47 73 --

355 27 54 83 --

³400 M2587"' %"1"(?, :6>4='C2,

 67/</3":>8, 5;, 1"A:52:;, z1 67/</3CG%52" :9>4='2 >% 5/' >2O;>25"(8

597/:
2

1
tan

2
1

d
2s ×

÷
÷

ø

ö

ç
ç

è

æ
+ .  " 5">*, %C'2" :5./336<%>*'%, :5/ 2>*:=, %78>%'/ 0,1mm. #/

C1"/ ":&9%" (2" 3"2 5", (2>79<%, 597/6 _ (2" D 7/6 42C'/'52" 72.2(A5=.

- K2>79<%, T97/6 _ (:5/' 7C'2(2 1C'/'52" /" 1"2:5A:%", 3"2 5", (2>79<%,)
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 '/>2:5"(?

H"A>%5./,

(mm)

2=15/ 2=30/ 2=45/ 2=88,5/

d1 z1» z1» z1» z1»

160 21 43 66 156

200 26 54 83 195

250 33 67 104 --

315 41 84 130 --

355 47 96 148 --

³400 M2587"' %"1"(?, :6>4='C2,

- K2>79<%, T97/6 D (:5/' 7C'2(2 1C'/'52" /" 1"2:5A:%", 3"2 5", (2>79<%,)

 '/>2:5"(?

H"A>%5./,

(mm)

2=15/ 2=30/ 2=45/ 2=88,5/

d1 z1» z1» z1» z1»

200 39 80 124 292

250 49 100 155 --

315 62 127 196 --

355 71 143 221 --

³400 M2587"' %"1"(?, :6>4='C2,

- ]>"529 450
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 " 1"2:5A:%", t1, t2, t3 7/6 42C'/'52" :5/ 72.2(A5= :&?>2 2'24*./'52" :5/

272"5/9>%'/ %<%9O%./ >?(/, 5=' %6O93.2>>=' A(.=' (2" 42C'/'52", 2'A</32 >% 5/ %C1/,

5;, :9'1%:?, 5/6,, :% 72.27A'= 7C'2(2.

 '/>2:5"(?

1"A>%5./,

d1

(mm)

 '/>2:5"(?

1"A>%5./,

d2

(mm)

2=450

z1 »

(mm)

2=450

z2 »

(mm)

2=450

z3 »

(mm)

200 160 20 229 221

250 160 -1 266 248

315 160 -29 315 282

355 160 -47 344 304`

³400 160 M2587"' %"1"(?, :6>4='C2,

5 . 7YP I V Z b M I F Y D I @ V X V P F

5.1. I<%3&/"

5.1.1. " *<%3&/" :5/6, :=<?'%, O2 7.23>25/7/"/9'52" :9>4='2 >% 5", 2'5C:5/"&%,

7./1"23.24*, (25A DIN 8075. ] V7;.%:C2 K7CT<%a;, O2 72.2(/</6O%C 5", 1/(">*, (2"

5/6, %<*3&/6, 5=' :=<?'=' (2" 5=' %"1"(@' 5%>2&C=' 2.&CG/'52, 2(8>; (2" 278 5/

%.3/:5A:"/ 72.23=3?,.  R'A1/&/, K.3/<AT/, %C'2" 67/&.%=>*'/, '2 %"1/7/"%C >%

*33.248 5/6 5/' K.3/185; 3"2 5;' 72.23=3? (2" 5;' 7/.%C2 5=' :=<?'='.
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5.1.2. " :=<?'%, 7.*7%" :% %3(A.:"2 5/>? '2 *&/6' 2(."T@, (6(<"(? 1"25/>?. #/ 6<"(8

5=' :=<?'=' O2 %C'2" />/"/3%'*,, &=.C, (%'A ? 46:2<C1%,. -2./>/C=, />/"/3%'*, (2"

/>/"8>/.4/ O2 %C'2" (2" 5/ &.@>2 5/6,.

5.1.3.D%'"(A :% 8a; /" :=<?'%, O2 *&/6' 5*<%"2 %>4A'":; (2" /" 1"2:5A:%", 5/6, O2

(6>2C'/'52" :52 8."2 5=' %7"5.%7/>*'=' 2'/&@' ((25A DIN 8075).

5.2. E;&2'"(*, "1"85;5%,

5.2.1.R'5/&? :% (./9:; 5=' :=<?'='. ] 1/(">? 265? 7.23>25/7/"%C52" (25A DIN 8075.

e%.>/(.2:C2 1/(">?, 800 C. K<A&":5/, &.8'/, 1/(">?, 170 @.%,. -%."4%."(? 5A:; 4N/mm2

(1MPa=1MN/m2=1N/mm2=10Kp/cm2=10BAR).

-%."4%."(?

5A:;

(1N/mm2) ?

(1EPa)

K<A&":5; 1"A.(%"2 7."'

278 5;' O.29:;

(h)

e%.>/(.2:C2

1/(">?,

(/C)

4 170 80

250 2000 110

380 24 110

5.2.2.] 1/(">? 3"2 &./'"(? 1"A.(%"2 2000 =.@' %7"TA<<%52" :5/ %.3/:5A:"/ (252:(%6?,,

%'@ ; 1/(">? 72.2<2T?, %C'2" 7./2".%5"(?. R'5C 265?, 5;, 1/(">?, >7/.%C '2

7.23>25/7/";O%C 1/(">? 1"A.(%"2, 24 =.@' :% 7%."4%."(? 5A:; >%32<95%.; 5=' 380 M.a.

5.2.3.#2 %B2.5?>252 O2 %C'2" (252:(%62:>*'2 278 5/ C1"/ 6<"(8 5=' :=<?'='. M2'*'2

278 52 1/(C>"2 1%' 7.*7%" '2 72./6:"A:%" .=3>*, ? '2 :7A:%". U5", 7%."75@:%", T<AT;,

5=' 1/(">C=' 27/..C75%52" ; 72.5C12. KB2.5?>252 7/6 (252:(%6AG/'52" 278 :=<?'%,

7.*7%" '2 "(2'/7/"/9' 5", 272"5?:%", 2'5/&?, 5=' :=<?'=' :% (.C:; (2" :% %:=5%."(?

7C%:;.

30



5.3. L6:"(*, "1"85;5%,

5.3.1.U=<?'%,: e%.>/(.2:C2 >2<A(6':;, VICAT. ] 1/(">? 3C'%52" >% TA:; 5/ DIN 53452,

DIN 53457. ] O%.>/(.2:C2 265? 1%' 7.*7%" 'A %C'2" >"(.85%.; 278 79/C.  7./:1"/.":>8,

5;, O%.>"(?, 2'5/&?, 3C'%52" >% 7/:/:5"2C2 >%52T/<? (25A >?(/, (2" 1%' O2 B%7%.'A 5/

3%.

5.3.2.KB2.5?>252: #2 %B2.5?>252 (252:(%6AG/'52" >% *3&6:;. ] O%.>/(.2:C2 >2<A(6':;,

VICAT 5/7/O%5%C52" >%52B9 720C (2" 770C 2'A</32 >% 5;' 1"A>%5./ 5=' %B2.5;>A5='. ]

1/(">? 265? 7.23>25/7/"%C52" (25A DIN 18200.

5.4. I<%3&/, :6'1*:>=' 67/1/&?,

 " *<%3&/" :6'1*:>=' 67/1/&?, 3C'/'52" :9>4='2 >% 52 72.2(A5=:

5.4.1.H/(">? :% %:=5%."(? 61./:525"(? 7C%:;. ] :5%32'85;52 5=' :6'1*:>='

7.23>25/7/"%C52" :% %:=5%."(? 61./:525"(? 7C%:; 50 Mg2.

5.4.2.H/(">? :% %B=5%."(? 61./:525"(? 7C%:; ? %:=5%."(? 7C%:;. M25A 5;' 1/(">2:C2

7.*7%" /" :9'1%:>/" '2 72.2>*'/6' :5%32'/C :% %B=5%."(? 61./:525"(? 7C%:; 278 0 >*&."

30 Mg2 ? :% ":/19'2>; %:=5%."(? 7C%:;.

5.4.3.H/(">? :% %:=5%."(? 61./:525"(? 7C%:;.  52' 1/(">AG/'52" /" :9'1%:>/", 7.*7%" '2

72.2>*'/6' :5%32'/C :% %:=5%."(? 61./:525"(? 7C%:; 278 0 >*&." 50 Mg2.

5.4.4.H/(">? :% 3='"2(? %(5./7?. M25A 5;' 1/(">2:C2 7.*7%" /" :9'1%:>/" '2 72.2>*'/6'

:5%32'/C :% %:=5%."(? 61./:525"(? 7C%:; 278 0 >*&." 50 Mg2.

5.5. E*O/1/" 1/(">?,

 " 1/(">*, :5/6, :=<?'%, (2" :52 %B2.5?>252 7.*7%" '2 7.23>25/7/"/9'52" :%

O%.>/(.2:C2 7%."TA<</'5/, (20±3)oC >% O%.>/(.2:C2 '%./9 (15±5)oC.
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5.5.1.] 1/(">? :% %:=5%."(? 61./:525"(? 7C%:; 7.23>25/7/"%C52" :9>4='2 >% DIN 8075

(2" DIN 19550. ] :5%32'/7/C;:; 5=' 1/(">C=' O2 %7"563&A'%52" >% 52 (25A<<;<2 T9:>252

(7@>252). ] :5%32'/7/C;:; 1%' O2 1;>"/6.3%C 2B/'"(A 4/.5C2 7A'= :5;' :9'1%:; 7."'

%42.>/:O%C 7C%:; 1/(">?,. ] 61./:525"(? 265? 7C%:; 7.*7%" '2 26BA'%52" :"3A-:"3A, %'@

>"2 T2<TC12 %B2*.=:;, O2 &.;:">/7/"%C52" 3"2 5;' 1"2463? 5/6 2*.2.

5.5.2.] 1/(">? :% %B=5%."(? 61./:525"(? 7C%:; ? %:=5%."(? 67/7C%:; 7.23>25/7/"%C52"

(25A DIN 8075 >% %"1"(? :6:(%6?, (2" 5;' 1;>"/6.3C2 2'A</3;, 67/7C%:;,.  &.8'/,

1"A.(%"2, 5;, 1/(">?, 7/6 O2 %C'2" 5/6<A&":5/' 15min, ; %B=5%."(? 61./:525"(? 7C%:; 1%'

O2 >%"@'%52" :% 7/:/:58 7%."::85%./ 278 5/ 10% 5;, 7C%:;, 1/(">?,.

5.5.3. ] 1/(">? :% 3='"2(? %(5./7? 7.*7%" '2 7.23>25/7/"%C52" >% %"1"(A

:6'2.>/</3;>*'/ :=<?'2 >% :9'1%:>/. ] :6:(%6? 7.*7%" '2 %7"5.*7%" 5;' %42.>/3? 5;,

1/(">?, :% %:=5%."(? 61./:525"(? 7C%:;. ] :6:(%6? 1%' 7.*7%" '2 %'":&9%" 5;' :9'1%:;

(25A 5;, %:=5%."(?, 7C%:;, 1/(">?,. ] /<"(? %(5./7? %C'2" (2+T), 87/6 2= %<%9O%.; 3='C2

7/6 %B2.5A52" 278 5/' :9'1%:>/ 67/1/&?, (2" T= 3='C2 %(5./7?, (>%5A 5;' %724?).

D 160 mm £T=20 (2" D 160 mm > T=10 .

5.5.4.] %(5./7? 5/6 :=<?'2 7.*7%" '2 3C'%" (2" /."G8'5"2 (2" (252(8.642. E% 5;'

%42.>/3? 5;, 3='"2(?, %(5./7?,, ; 7C%:; 5/6 '%./9 O2 26BA'%52" :521"2(A >*&." 5/ 8."/

5=' 50KP2, >*:2 :% &./'"(8 1"A:5;>2 1min (2" '2 1"25;.;O%C :5;' 5">? 265? >*&." 15min.

5.6. U63(/<<;5/C :9'1%:>/"

5.6.1.] 1/(">? 265? 3C'%52" (25A DIN 8075 (2" DIN 19550.

5.6.2. " 72.27A'= 1/(">*, 7.*7%" '2 3C'/6' 278 5/ %.3/:5A:"/ (252:(%6?,, %'@ %C'2"

7./2".%5"(*, (25A 5;' 72.2<2T? 5=' :6'1*:>='. ] 7.23>25/7/C;:; 265@' 5=' 1/(">@'

3C'%52" >8'/ 852' 67A.&%" 2>4"T/<C2 =, 7.8, 5;' 7/"85;52 5/6 6<"(/9 5/6 :6'1*:>/6.
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6 . & XW I J L F I O I @ V X V M F

 " :=<?'%, (2" 52 %B2.5?>252 *&/6' (2<? &;>"(? 2'5/&? 5;, 6a;<?, 76('85;52,

7/<62"O6<%'C/6 (HDPE) 3"2 /"("2(A (2" T"/>;&2'"(A <9>252. D"2 5;' 7/"85;52 5/6

>%C3>25/, HDPE / *<%3&/, 3C'%52" (25A DIN 8075.

7 . =M VPQD ?d - PYDG Z J M U b X

7.1.  " :=<?'%, 278 7/<62"O6<*'"/ %C'2" 2.(%5A %<24.%C, 3%3/'8, 7/6 1"%6(/<9'%"

7/<9 5;' >%524/.A 5/6,.  " :=<?'%, 7.*7%" '2 7./:525%9/'52" (2" (25A 5;' >%524/.A

5/6, 7A'= :52 4/.5;3A 265/(C';52 (2" (25A 5;' 27/O?(%6:? 5/6,. U=:58, &%".":>8, (2"

27/463? 2785/>=' (./9:%=' 5=' :=<?'=' (2" 5=' %"1"(@' 5%>2&C=' 5/6, 27/4%93%"

4O/.*, (2" 5.26>25":>/9,. M25A 5;' 1"A.(%"2 5=' a6&.@' (2"."(@' :6'O;(@' 7.*7%" '2

1C1%52" "1"2C5%.; 7./:/&?.  " :=<?'%, >%524*./'52" 7A'= :5/ 265/(C';5/ ? :% ./<<8 ? :%

C:/6 >?(/6, 5>?>252 :=<?'='.

7.2. D"2 5;' 4/.5/%(48.5=:; (2" 5;' >%524/.A 5=' :=<?'=' <2>TA'/'52" /" %B?,

7./46<AB%",:

· X2 %(<*3/'52" 265/(C';52 ? 7<2548.>%, 7/6 5/ >?(/, 5;, (2.85:2, '2 %C'2" C:/ ?

>%32<95%./ 278 5/ >?(/, 5=' :=<?'='.

· ] :5/"T2:C2 5=' :=<?'=' '2 3C'%52" :% 1"21/&"(*, :%".*,.

·  " :=<?'%, 7A'= :5;' (2.85:2 5/6 265/("'?5/6 '2 %1.AG/'52" :% :2'C1%, 7/6

5/7/O%5/9'52" :5/ 1A7%1/ 5;, (2.85:2,. U2'C1%, 7.*7%" %7C:;, '2 5/7/O%5/9'52"

(252(8.642 :52 72.27*52 3"2 '2 27/4%93%52" / 5.26>25":>8, 5=' :=<?'=' 278 TC1%,

(2" :C1%.2 5;, (2.85:2,. K7C:;, :5/ 7A'= >*./, 5;, :5/CT2, '2 5/7/O%5/9'52" 5A(/"

3"2 '2 27/4%93%52" / 5.26>25":>8, 5=' :=<?'=' 278 5", >%52<<"(*, 52"'C%, :5%.*=:?,

5/6,.
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7.3. ] 48.5=:; 5=' :=<?'=' 7.*7%" '2 %C'2" 2>"3?, (2" 5/ 4/.5C/ 7A'= :5/

265/(C';5/ (252'%>;>*'/ >% 2'2</3C2, 5AB; (2" '2 3C'%52" 7.8:1%:; 3"2 '2 27/4%6&O%C

>%52(C';:; 5/6 4/.5C/6 (25A 5;' 1"21./>?.

7.4. U5;' 7%.C75=:; 7/<9 O%.>@' (2"."(@' :6'O;(@' >% 6a;<*, O%.>/(.2:C%,

%7"TA<<%52" ; %7"(A<6a; 5/6 4/.5C/6 >% 27<? >/'=5"(? 5*'52, 3"2 '2 >;' 67A.&%" A>%:;

%7C1.2:; 5/6 ?<"/6.

7.5. M25A 5", %(4/.5@:%", 5=' :=<?'=' O2 27/4%93%52" /7=:1?7/5% 2785/>/

.CB">/ :5/ *124/,. ] >%524/.A >% 52 &*."2, 87/6 %C'2" 272.2C5;5/ 7.*7%" '2 3C'%52"

B%&=.":5A 3"2 5/' (2O*'2 :=<?'2 >%3A<;, 1"2>*5./6, 852' /" :=<?'%, >7/./9' '2

>%524*./'52" 278 *'2' %.3A5;.  " :=<?'%, >"(.?, 1"2>*5./6 1*'/'52" >%52B9 5/6, (25A

/>A1%, 3"2 '2 %C'2" 16'258' '2 >%524*./'52" 278 *'2 A5/>/.

7.6. U5;' 7%.C75=:; 7/6 O2 27/O;(%65/9' /" :=<?'%,, %C5% 1C7<2 :5;' 5A4./ %C5%

(/'5A :% 2'/"(5*, 27/O?(%,, <2>TA'/'52" /" %B?, 7./46<AB%",:

· #/ *124/, '2 %C'2" %7C7%1/ (2" :5%.%8.

· X2 7./46<A::/'52" 278 *'5/'/ ?<"/.

· #/ 9a/, :5/"T2:C2, '2 >;' %C'2" >%32<95%./ 278 1,5>

· X2 :5/"TAG/'52" :% 1"21/&"(*, :%".*,.

·  5"1?7/5% 12(59<"/" '2 27/O;(%9/'52" :% (<%":5/9, &@./6, 3"2 7./:52:C2 278 G*:5;,

723='"A (2" 4=,.

7.7. K(48.5=:;, >%524/.A ? >%52(C';:; 5=' :=<?'=' :% O%.>/(.2:C%, (A5= 278

5/ >;1*' (0oC) 7.*7%" '2 27/4%93/'52" >% (AO% 5.87/.

8 .  DY DG L V X b X bS C Z HS H

8.1. E%5A 278 5;' 7./:*33":; 5=' :=<?'=' (/'5A :5;' 5A4./, ; /7/C2 7.*7%" '2

3C'%52" >% >%3A<; 7./:/&? (2" %7">*<%"2 3"2 5;' 27/463? 5=' 4O/.@' 5=' :=<?'=' 278

(2(8 &%".":>8 (2" 5;' >%C=:; 5;, 2'5/&?, 5/6, %B2"5C2, (./9:%='. D"2 /7/"21?7/5% 4O/.A
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7./(9a%" 278 672"5"85;52 5/6 R'A1/&/6 K.3/<AT/6 :5/6, :=<?'%, (2" 5%>A&"2 , 2658,

%C'2" 67/&.%=>*'/, 3"2 5;' 2'5"(25A:52:? 5/6,.

8.2. U5;' :6'*&%"2 /" :=<?'%, 852' %C'2" :% 5%>A&"2 (%6O93.2>>/") ? :% ./<<8

5/7/O%5/9'52" >*:2 :5;' 5A4./. ] *1.2:? 5/6, 3C'%52" 7A'= :% :5.@>2 7A&/6, 10 cm

278 (/:("'":>*'%, 32C%, ? <%758 :(6.81%>2 5=' 200kg 5:">*'5/6 ? :5.@>2 A>>/6,

:9>4='2 >% 52 :&*1"2 (2" :% :6'%''8;:; >% 5;' V7;.%:C2 K7CT<%a;,.

8.3 -."' 5;' 5/7/O*5;:; 5=' :=<?'=' :5;' 5A4./ O2 7.23>25/7/"%C52"

1"%6O*5;:; (2" 1"27<A56':? 5;,, (2O@, (2" :=:5? 1"2>8.4=:; 5/6 76O>*'2 5;,.

9 .  D W Z bSC Z HS H

] (/7? 5=' :=<?'=' 7/<62"O6<%'C/6 (HDPE) 7.*7%" '2 7.23>25/7/"%C52" >%

&%"./(C';5/ ? >;&2'/(C';5/ :"1%./7.C/'/ >*5."2, 52&95;52, (/7?,. ] 5/>? 7.*7%" '2

3C'%52" %3(A.:"2 :5/' AB/'2 5/6 :=<?'2. ] 5/>? 265? 7.*7%" '2 %>42'CG%" (6(<"(8 :&?>2.

K7C:;, O2 <">A./'52" 52 (/>>*'2 A(.2, @:5% '2 1;>"/6.3%C52" 2785>;:; 7%.C7/6 15/.

1 0 . R M? W D bU E J @ C C X bX bSC Z HSH

R'2<65"(A :5/"&%C2 3"2 5;' O%.>/:63(8<<;:; :=<?'=' 1C1/'52" :5;' 2'5C:5/"&;

#%&'"(? -./1"23.24?11.

1 1 . + D J I W Z b V M E P H @ V X V P F

R'2<65"(A :5/"&%C2 3"2 5;' 1/(">? :5%32'85;52, 1C1/'52" :5;' 2'5C:5/"&; #%&'"(?

-./1"23.24? 12.
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1 2 . [ J G M b X O D J I We H

] *(O%:; 1/(">@' 7/6 :6'5A::%52" 278 5;' V7;.%:C2 K7CT<%a;, >% 72./6:C2 5/6

R'A1/&/6 K.3/<AT/6 O2 7%."<2>TA'%":

-2.27/>7? :5/ %"1"(8 -.8567/ -./1"23.24?, K<<;'"(?, ? 2<</127?, 7/6 24/.A :5;'

1/(">?.

 7/"/1?7/5% "1"2C5%./ &2.2(5;.":5"(8 ? 272C5;:; 72.25;.;O%C (25A 5;' 1"A.(%"2 5;,

1/(">?, (2" 2'24*.%52" :5;' 72./9:2 #%&'"(? -./1"23.24?.

1 3 .  M N H I J L F Y ? D O I P E ? PQL F

DIN 19533. U=<?'%, (2" 5%>A&"2 278 6a;<?, 76('85;52, 7/<62"O6<*'"/.

ISO/DIS 4427 3"2 (<A:%", 7C%:;, >*&." (2" 16 atm.

ISO DTR 9080 3"2 &2.2(5;.":5"(A 7.@5;, 9<;, (compound).

ISO 1183 D, ISO 1872-2B, ASTM D792 3"2 76('85;52 (compound).

ISO 1133, DIN 53735, ASTM D1238 3"2 Melt Flow Index.

ISO 6259, ISO R527 SD, DIN 53455 SVI 3"2 5A:; %4%<(6:>/9 :5/ 8."/ %72'24/.A,.

ISO 6259, ISO R527 SD, DIN 53455 S VI, DIN 16934 3"2 >*3":5; %7">?(6':; >*&." :;>%C/6

O.29:;,.

ISO/DIS 4437/1994 3"2 &.@>2 :=<?'=', />/"/3*'%"2 6<"(/9.

ISO/DIS 4427, CEN TC 155/wi 20.2(135), DIN 8075 3"2 *<%3&/ :=<?'='.

DIN 19533, DVS 2207, DVS 2203, DVGW GW 330 3"2 265/3%'%C, :63(/<<?:%", (2" *<%3&/"

5/6,.

DIN 4033, EN 1046 3"2 %3(25A:52:; :6:5;>A5=' :=<?'=' 7/<62"O6<%'C/6 :5;' 5A4./.

ISO 1183 3"2 >%O81/6, 76('85;52, 7<2:5"(@'.

CEN/TC 155 WI 020.1(134) 3"2 7/<62"O6<*'"/ 3%'"(A.

ISO/DTR 9080 3"2 O%.>/7<2:5"(85;52 :=<?'='.

DIN 558 3"2 597/6, >*5.;:;,.

DIN 933 3"2 597/6, (2" :&%1C2:; >*5.;:;,.

DIN 18200 3"2 2'5/&? 6<"(/9 (2" >*O/1/" 2'5/&?,.

DIN 50011 3"2 .9O>":; 5%&'"5?, 25>8:42".2, (2" (<C>25/,, (<">25"(*, 72.A>%5./",

O%.>/(.2:C2 2*.2.
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DIN 53452, DIN 53457, DIN 53735, DIN 54852, 1/(">2:C2 7<2:5"(85;52,, %<2:5"(85;52,,

O%.>/7<2:5"(85;52.

DIN 1045 3"2 :&%1C2:; (2" (252:(%6?.

DIN 1229 3"2 (25A52B;, *<%3&/.
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2

R"5=(*$40(<<2*".* *;<2,;, 07. "^75 2=7 ;, 7:(

:(<$7.R$<",.( (H.D.P.E.)

1 . 7 H V I J M a W M H D

1.1. ] 7./1"23.24? 1C1%52" =, 2'278:72:5/ 5>?>2 5=' 7./1"23.24@' :=<?'='

HD.P.E.

1.2. _2:"(A ; 7./1"23.24? 7%."<2>TA'%" 52 >;&2'?>252, 5;' 7./%5/">2:C2 (2" 5;'

%(5*<%:; O%.>/:63(/<<?:%=' 5=' :=<?'=' >%52B9 5/6, (2" >% 52 %"1"(A 5%>A&"A 5/6,,

%C5% :5;' %7"4A'%"2 5/6 %1A4/6, %C5% :% /7/"/1?7/5% TAO/, >*:2 :% &A'12(2 ? 4.%A5"/.

2 . " a O D F J P I V M N H D C D E a P N ? X b I W D YD a X b X F VS H W X N P H X Wd VS H

2.1. D"2 5;' :63(8<<;:; 5=' 23=3@' HDPE 272"5%C52" ; &.;:">/7/C;:; >C2, ?

7%."::/5*.=' >;&2'@' 265/3%'/9, :63(8<<;:;, :9>4='2 >% 5", D%.>2'"(*, /1;3C%, DVS

? 5", 64":5A>%'%, KO'"(*,  1;3C%,, M2'/'":>/9, ? -./1"23.24*,.

2.2. #2 >;&2'?>252 >% 52 %B2.5?>252 7/6 &.;:">/7/"/9' O2 %C'2" (25A<<;<2 3"2

5;' :63(8<<;:; :=<?'=' 8<=' 5=' 1"2>*5.=' >*&." L500 &<:5. K7%"1? 52 7%."::85%.2

5=' &.;:">/7/"/9>%'=' >;&2';>A5=' %C'2" "(2'85;52, 3"2 :63(/<<?:%", 1"2>*5.=' L200

&<:5. *=, L630 &<:5., :;>%"@'%52" 85" / %.3/<AT/, %C'2" 67/&.%=>*'/, '2 &.;:">/7/"?:%"

(2" >;&A';>2 3"2 :63(/<<?:%", 23=3@' (2" >"(.85%.;, 1"2>*5./6 5/6<A&":5/ 278 L63

&<:5. *=, (2" L180 &<:5.
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2.3. #2 >;&2'?>252 O2 >7/.%C '2 :63(/<<?:/6' 5/6<A&":5/ :5", 2(8</6O%,

7%."75@:%",:

· U=<?'2 >% A<</ :=<?'2 5;, C1"2, 1"2>*5./6.

· U=<?'2 >% 3='C2

· U=<?'2 >% 529 ? ;>"529

· U=<?'2 >% (/<A./ :=<?'2

2.4. MAO% >;&A';>2 :63(8<<;:;, >% 52 %B2.5?>252 5/6 O2 %C'2" (25A<<;</ 3"2

&.;:">/7/C;:; %C5% =, (2"'/9.3"/ %C5% =, >%52&%".":>*'/ 7/6 563&A'%" 8>=, (2<?, (2"

:6'%&/9, :6'5?.;:;,. ] >/'A12 265/3%'/9, :63(8<<;:;, O2 %<*3&%52" (25A 52(5A

&./'"(A 1"2:5?>252. D%'"(A 272"5/9'52" 5/6<A&":5/ 52 2(8</6O2:

·  1C:(/, (/7?,, / 1C:(/, O*.>2':;, (2" ; 61.26<"(? >/'A12 O2 7.*7%" '2

<%"5/6.3/9' :9>4='2 >% 5;' 72./&? ":&9/, 7/6 7./T<*7%52".

·  1C:(/, O*.>2':;, O2 7.*7%" '2 1"25;.%C52" :6'%&@, (2O2.8,. H%' %7"5.*7%52" ;

%7"4A'%"A 5/6 '2 *&%" 67/:5%C /7/"21?7/5% G;>"A, /95% (2" (A7/"/ .A3":>2. U5;'

7%.C75=:; 265? O2 7.*7%" '2 2'5"(252:52O%C.

· R' 3"2 /7/"21?7/5% 2"5C2 72.2>%C'/6' 67/<%C>>252 :=<?'2 :5;' %7"4A'%"2 5/6

1C:(/6 O*.>2':;, 585% 265A O2 27/>2(.6'O/9'. R' 2658 1%' %C'2" %9(/</ O2 3C'%" (2"

7A<" %7A<%"a; 5/6 1C:(/6.

· ] :5AO>; <21"/9 O2 %<*3&%52" 52(5"(A, @:5% '2 T.C:(%52" >%52B9 %<A&":5;, (2"

>*3":5;,. #/ <A1" O2 2'5"(2OC:5252" 5/6<A&":5/ (AO% 6 >?'%, ? (2" '=.C5%.2, 2'A</32

>% 5;' &.?:; 5/6 >;&2'?>25/,. e2 5;./9'52" /" (2'/'":>/C 7./:52:C2, 5/6

7%."TA<</'5/, 3"2 5;' 27/>A(.6':; 5/6 <21"/9.

· e2 7.*7%", :% 52(5A &./'"(A 1"2:5?>252 (7.&. (AO% 1C>;'/) '2 %<*3&%52" ; :6>7C%:;

(2" 2' 67A.&%" :/T2.? 27@<%"2 O2 3C'%" 2'5"(25A:52:; 5=' %>T8<=' (.<.7.

· k7/6 3C'/'52" 52&%C%, :6'1*:%",, ; 61.26<"(? >/'A12 7.*7%" '2 %<*3&%52" 3"2 56&8'

1"2../*,. e2 :6:4C33/'52" 52 &2<2.A 5>?>252.  " 61.26<"(*, :6'1*:%", 5;, >;&2'?,

>% 5/6, :=<?'%, (2" 5;' 61.26<"(? >/'A12 7.*7%" '2 (.25/9'52" (2O2.*,. -."' 278

5;' &.;:">/7/C;:; O2 7.*7%" '2 27/>2(.6'O%C /7/"21?7/5% .972':;.

· k52' /" <%7C1%, 5/6 1C:(/6 (/7?, 729:/6' '2 %C'2" 2"&>;.*, O2 7.*7%" '2

2'5"(252:52O/9' 2>*:=,.
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2.5. D"2 5;' 5?.;:; (2'8'=' 2:42<%C2, / %.3/<AT/, 67/&.%/952" '2 <AT%"

(25A<<;<2 >*5.2 >% 27/(<%":5"(A 1"(? 5/6 >*.">'2, %7%"1? ; %6O9'; /7/"/61?7/5%

256&?>25/, T2.9'%" >8'/ 5/' C1"/. K"1"(A >%52B9 5=' (2'8'=' 2:42<%C2, 7/6

272"5/9'52", %'1%"(5"(A 3"2 8:2 24/./9' :5", :63(/<<?:%",, 2'23.A4/'52" 52 2(8</6O2:

2.5.1. &@./, %.32:C2, O2 7.*7%" '2 %C'2" (2O2.8,. P1"2C5%.2 852' ; %.32:C2 3C'%52" :%

%(:(24*, >% >%3A<2 TAO; ? (/'5A :% %7"4A'%"2 '%.@', 2' 1%' %C'2" 16'258 '2 >%524%.O%C

*B= 278 5/' &A'12(2 585% O2 7.*7%" '2 52(5/7/"%C52" / &@./, 3%"5/'"(A :5;' O*:;

%.32:C2, 3"2 '2 7./46<2&O%C 278 (25275@:%", ? '%.A.

2.5.2.#2 %.32<%C2 (2" /" :6:(%6*, 7/6 &.;:">/7/"/9'52" 278 >;&2'*, 265/3%'/9,

:63(8<<;:;, O2 (.25/9'52" 278 &%./9<"2.

2.5.3.#2 ;<%(5."(A %.32<%C2 O2 7./46<A::/'52" 278 T./&? (2" 1%' O2 &.;:">/7/"/9'52"

:% 63./9, &@./6, ? :% :6'O?(%, 63.2:C2,.  &@./, %.32:C2, (%.3/5AB"/, %7"4A'%"2

%1A4/6, 3%"5/'"(A :% %(:(24*, ? >*:2 :% &A'12(2) O2 4=5CG%52" (2<A. #2 (2<@1"2 (2" /"

61.26<"(/C :=<?'%, O2 (.25/9'52" :% "(2'/7/";5"(? (2" 2:42<? 278:52:; 278 5/' &@./

7/6 ("'/9'52" /" %.32G8>%'/".

2.5.4.#2 >;&2'?>252 O2 52 &%".CG/'52" %"1"(A %(72"1%6>*'2 (2" (2O/1;3/9>%'2 A5/>2

%'@ /" 7%.C%.3/" (2" /" %7":(*75%, O2 7.*7%" '2 (.25/9'52" :% 278:52:; 2:42<%C2,.

2.5.5. " %.32G8>%'/" 1%' O2 4/./9' ./9&2 &2<2.A (2" 1%' O2 4*./6' 7./%B*&/'52

(/:>?>252 3"2 '2 >;' 7"2:5/9' :% ("'/9>%'2 >;&2'"(A >*.;. K7C:;, /" %.32G8>%'/" 1%'

O2 (.%>/9' ? :9./6' %.32<%C2 >% ;<%(5."(8 (2<@1"/ /95% O2 T3AG/6' (2<@1"2 278

.%6>25/185%, >% *<B; 5/6,, 2<<A >8'/' 7./:%(5"(A >% (.A5;:; 5/6 .%6>25/<?75;.  "

C1"/" O2 7./:525%9/6' 52 (2<@1"2 278 2"&>;.A 2'5"(%C>%'2, a;<? O%.>/(.2:C2 (2"

<A1"2.

2.5.6.#2 ;<%(5."(A >;&2'?>252 7/6 1%' &.;:">/7/"/9'52" O2 7./:525%9/'52" :5%3'A (2"

:% 278:52:; 2:42<%C2, 278 72"1"A (2" 2'%(72C1%652 A5/>2.
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2.5.7.K7%"1? ; O%.>/(.2:C2 5/6 1C:(/6 O*.>2':;, >7/.%C '2 4OA:%" >*&." 300 0C,

2>*:=, >%5A 5;' &.;:">/7/C;:? 5/6 O2 7.*7%" '2 5/7/O%5;O%C :5;' O?(;.  %.3/<AT/,

7.*7%" '2 *&%" A>%:; 3'@:; ("'19'/6 76.(23"A, 2' 24%O%C / O%.>8, 1C:(/, :% B%.? &<8; ;

3%"5/'"(A :% OA>'/6,.

2.5.8.#2 &*."2 5=' %.32G/>*'=' O2 7.*7%" '2 27*&/6' 278 O*:%", >%52B9 :4"3(5?.=' (2"

:=<?'=' 852' <%"5/6.3%C 5/ >;&A';>2. V7A.&%" (C'16'/, :9'O<"a;,. k52'

&.;:">/7/"%C52" / 1C:(/, (/7?, 52 &*."2 (2" 52 1A(56<2 O2 72.2>*'/6' %(58, 5/6

5>?>25/, %.32:C2,.  1C:(/, (/7?, >72C'%" :% <%"5/6.3C2 >8'/ :5;' O*:; %.32:C2,. E%5A

5;' %.32:C2 / 1C:(/, O2 %72'25/7/O%5%C5% :5;' O*:; 27/O?(%6:;, 24/9 3C'%" ;

%7"T%T2C=:; 85" / 1"2(875;, 2:42<%C2, %C'2" *B= 278 5/ >;&A';>2.

2.6. D"2 5;' :6'5?.;:; 5=' >;&2';>A5=' (2" %.32<%C=' 1C1/'52" /" 2(8</6O%,

/1;3C%, 7/6 7.*7%" '2 %42.>8:%" / %.3/<AT/, (25A 5;' %(5*<%:; 5=' *.3=':

· X2 3C'%52" >%<*5; 5=' (2'8'=' 2:42<%C2, (2" &.;:">/7/C;:;, 3"2 (AO% >;&A';>2 ?

:6:(%6? &.?:;, (2" '2 1/O%C 7./:/&? :5", /1;3C%, :6'5?.;:?, 5/6,.

· U72:>*'2, .23":>*'2 ? &2>*'2 %B2.5?>252 >;&2'?>25/, ? :6:(%6?, ? (2" 8:2 *&/6'

67/:5%C :;>2'5"(? 4O/.A O2 7.*7%" '2 2'5"(252:52O/9' 2>*:=,. X2 %72(/</6O?:%"

*<%3&/, 3"2 5;' /.O? :6'2.>/<83;:? 5/6,. X*2, (2O2.A (2" %7%B%.32:>*'2 5%>A&"2

(2" %.32<%C2 1C1/6' 7/<9 (2<95%.2 27/5%<*:>252 (2" %C'2" 2:42<*:5%.2.

· D"2 5;' %7":(%6? (2" :6'5?.;:; '2 &.;:">/7/"/9'52" %3(%(.">*'2 %B2.5?>252. ]

%7":(%6? '2 3C'%52" >8'/ 278 %B%"1"(%6>*'2 A5/>2.

· R' 5/ >;&A';>2 1%' &.;:">/7/"%C52" O2 7.*7%" '2 *&%" 27/:6'1%O%C 278 5;' 72./&?

":&9/,. K7C:;, 7."' 278 :6'5?.;:; ? 2<<23? %B2.5?>25/, 5/ 7.@5/ >*<;>2 O2 %C'2" ;

27/:9'1%:; 5/6 >;&2'?>25/, ? 5;, :6:(%6?, 278 5;' 5./4/1/:C2 ;<%(5."(?,

%'*.3%"2,. -."' 278 %72'2:9'1%:; 5/6 >;&2'?>25/, '2 %7"T%T2"@'%52" 85" %C'2"

(<%":5/C /" 1"2(875%, 5/6 >;&2'?>25/, (2" 5=' %B2.5;>A5='.

· #2 &.;:">/7/"/9>%'2 (2<@1"2 %7*(52:;, 3"2 72./&? ;<%(5."(?, %'*.3%"2, O2 7.*7%"

'2 *&/6' 5;' 272"5/9>%'; 1"25/>? (2" >8'=:;. -."' '2 &.;:">/7/";O/9' O2 7.*7%"

'2 %<%3&O%C ; 2:4A<%"2 (2" ; (2<? <%"5/6.3C2 5/6,. (U=:5*, :6'1*:%",, 4O/.*, (.<.7.)

· H%' O2 &.;:">/7/"/9'52" %.32<%C2 (2" >;&2'?>252 2' 52 7%."T<?>252 ? 52 &%./9<"2

5/6, %C'2" .23":>*'2 ? 72./6:"AG/6' A<<%, G;>C%,, %"1"(A 2' %C'2" (252:(%62:>*'2
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278 7<2:5"(8 6<"(8. K7C:;, T.@>"(2 %.32<%C2, T.%3>*'2 ? >% G;>"*, >7/.%C '2

7./(2<*:/6' 256&?>252 %B2"5C2, 1"*<%6:;, ;<%(5."(?, ":&9/,.

3 . :? D M V D I W P b a P E I P V X H G M ? WD b U E J @ C C X b X

3.1. #8:/ 3"2 5;' 7./%5/">2:C2 8:/ (2" 3"2 5;' %(5*<%:; 5;, 272"5%C52" ; 7":5?

%42.>/3? 5=' 2'5C:5/"&=' /1;3"@' (2" 7./1"23.24@'. b, T2:"(*, /1;3C%, >7/.%C '2

<;4O/9' /" (2'/'":>/C DVS – NR 2207, 5>?>2 1,2,11,15 (2" 2208, 5>?>2 2.

3.2. ] 7./%5/">2:C2 3C'%52" =, %B?,:

· #/7/O%5%C52" 5/ >;&A';>2, :6'1*/'52" 8<2 52 272.2C5;52 %B2.5?>25A 5/6 (2"

%'%.3/7/"/9'52" /" 1"2(875%,. R'5C:5/"&2 >% 5", (2"."(*, :6'O?(%, 7./46<A::%52" 5/

>;&A';>2 >% 5*'52 ? A<</ (A<6>>2. U;>%"@'%52" 85" :% 7%.C75=:;

O%.>/:63(/<<?:%=' :5/ %.3/5AB"/ /7=:1?7/5% /" %.32:C%, O2 3C'/'52" (A5= 278

>8'">/ 7./:525%65"(8 (A<6>>2.

· M2O2.CG/'52" 7./:%(5"(A 52 5>?>252 7/6 O2 :63(/<<;O/9' (2" :4C33/'52" :5/

>;&A';>2. KB2:42<CG%52" ; %6O63.A>>":; :9>4='2 >% 5/6, (2'/'":>/9, 2:42<%C2,.

U5/6, %7">?(%", :=<?'%, &.;:">/7/"/9'52" TA:%", 67/:5?."B;,. KC'2" 272.2C5;5/ /"

:4"3(5?.%, 5/6 >;&2'?>25/, '2 52"."AG/6' :5/6, :63(/<</9>%'/6, :=<?'%,.

· -."' 7./:2.>/:5%C / 1C:(/, (/7?, 3C'%52" *<%3&/, 5;, 278<65;, (2O2.85;52, 5='

5>;>A5=' 7/6 O2 :63(/<<;O/9' (2O@, %7C:;, (2" (2O%585;52, 5=' %7"42'%"@' 5/6,

:&%5"(A >% 5;' 2B/'"(? 3.2>>? 5/6, (2" 5;, 278<65;, %6O63.2>>C2, 5/6,.

· E%5A 5;' (/7? 27/>2(.9'%52" / 1C:(/, (2" :5;' :6'*&%"2 (2O2.CG/'52" 7./:%(5"(A 52

B9:>252 &=.C, '2 >%525/7":5/9' /" 52"."2:>*'%, %7"4A'%"%, 5=' :=<?'='.

· K<*3&%52" ; 72.2<<;<C2 5=' 52"."2:>*'=' %7"42'%"@' >% 5/ (<%C:">/ 5/6

>;&2'?>25/,, (3"2 >*3":5/ (%'8 >*&." 0,6 &<:5). K<*3&%52" 5/ 52C."2:>2 :52 &%C<; 5='

:=<?'=' (3"2 >*3":5/ 7%."O@."/ 10% 5/6 7A&/6, 5/6 :=<?'2).

· R' %C'2" 272.2C5;5/ (2O2.CG/'52" /" %7"4A'%"%, 5/6 1C:(/6 O*.>2':;, >% (2O2.":5"(?

2<(/8<; ? >% 63.8 >%O6<%'C/6.
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3.3. D%'"(A :5/"&%C2 3"2 5;' 7./%5/">2:C2 5;, O%.>/:63(8<<;:;, 2'23.A4/'52" 52

2(8</6O2:

· #/7/O%5/9'52" /" :=<?'%, ? 52 5%>A&"2 %.32:C2, (25A 5/ 16'258' >% 52 3.A>>252

%7"3.24?, 7./, 5;' 7A'= 7<%6.A >*:2 :% :4"3(5?.%, 12(56<C1"2 (2" :4C33/'52" 52

7A'= >":A >% 52 2'5C:5/"&2 7%."(8&<"2 (:6'?O=, >7./95G"'2). K6O93.2>>/" :=<?'%,

>7/./9' '2 %42.>8:/6' >% >%3A<; 2(.CT%"2 >% 5;' &2<A.=:; ? 5/ :4CB">/ 5='

7%."(/&<C=' .9O>":;,. ] >%3A<; 19'2>; :4"BC>25/, %'1*&%52" '2 T<Aa%" 5;' 7/"85;52

:63(8<<;:;,.

· #2 :6'?O; >;&2'?>252 *&/6' 4 :4"3(5?.%, (12(56<C1"2) ("'/9>%'/6, (2" .9O>":;,. D"2

:63(8<<;:; :=<?'=' >%52B9 5/6, (:=<?'2 >% :=<?'2), 5/ %BA.5;>2 7/6 /.CG%"

1"2:5?>252 %C'2" (<%"1=>*'/ :52 19/ 12(56<C1"2, %'@ >% 52 A<<2 19/ .6O>CG%52" ;

O*:; 5/6 1%95%./6 :=<?'2. U5;' 7%.C75=:; 265? ; :63(8<<;:; 3C'%52" :5/ >*:/ 5/6

%B2.5?>25/,. R' 3C'%" :63(8<<;:; :=<?'2 >% %"1"(8 5%>A&"/, (3='C2, ;>"529 (.<.7.), /

:=<?'2, :4C33%52" :% 5.%", O*:%", (2" 5/ %BA.5;>2 (;>"529 (.<.7.) :% >C2 O*:;.

4 . <D I Y L F M ? E P b a M F J P I G M ? W D bU E J @ C C X b X

4.1. K<*3&%52" :5/ >;&A';>2 ; O%.>/(.2:C2 :63(8<<;:;, ; /7/C2 3"2 :=<?'%, (2"

%B2.5?>252 HDPE %C'2" 200 *=, 220 0C.

4.2. -./:1"/.CG%52" ; 7C%:; (C';:;, 7/6 %C'2" :52O%.?. R65? %C'2" ; 7C%:; >% 5;'

/7/C2 / :=<?'2, ? 5/ %"1"(8 5%>A&"/ 7<;:"AG%" :5/' 2("';5/7/";>*'/ :=<?'2 >% 7/<9

>"(.? 52&95;52 7/6 .6O>CG%52" 278 5/' 7C'2(2 5/6 >;&2'?>25/,. ] 5">? 5;, 7C%:;,

(C';:;, 1"2T"TAG%52" :% >%5.;5? 5/6 >;&2'?>25/,.

4.3. U% 7C'2(%, 7/6 :6'/1%9/6' 52 :5/"&%C2 5=' :=<?'=' 7%."<2>TA'%52" ; 2.&"(?

7C%:; :63(8<<;:;, 7/6 272"5%C52" ; /7/C2 7./:5"O*>%'; :5;' 7C%:; (C';:;, 5/6 5%>2&C/6

1C1%" 5;' 7C%:; :63(8<<;:;,.
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4.4. ] >*O/1/, 7/6 %42.>8G%52" :5;' 72./9:2 7%.C75=:; %C'2" ; 265/3%'?,

>%5=7"(? :63(8<<;:; (butt fusion welding), 1;<21? &=.C, &.;:">/7/C;:; ;<%(5./>/942,

(electrofusion welding).

4.5. #/7/O%5%C52" / 1C:(/, O*.>2':;, 2'A>%:2 :52 19/ A(.2 5=' :=<?'=' >*:2

:5/ >;&A';>2 >% 5;' 7C%:; 7/6 67/</3C:5;(%, 87=, 2'24*.O;(%. U6'1*%52" / 1C:(/,

;<%(5."(A (2" O%.>2C'%52" >%52T"TAG/'52, 5; O%.>85;52 :52 A(.2 5=' :=<?'='.

4.6. k52' :52 A(.2 5/6 (AO% :=<?'2 :&;>25":5%C 7%.">%5."(A / 7./T<%78>%'/,

<"=>*'/, 12(59<"/, 5/6 265/3%'/9, 6<"(/9 HDPE, >%"@'%52" ; 7C%:; >% T.219 A'/"3>2 5;,

T2<TC12, &2<A.=:;, %'@ /" :=<?'%, >*'/6' :5/' 1C:(/ O*.>2':;, >8'/ >% 5;' 7C%:;

O*.>2':;, (2" :6'%&CG%52" ; %724? 5/6, >% 5/' 1C:(/ O*.>2':;,.

4.7. U5/ 5*</, 5;, 7%."81/6 O*.>2':;,, (&.8'/, 7/6 1C1%52" %7C:;, :52 *'5672 5/6

%.3/:52:C/6 72.23=3?,) 2'/C3%" 5/ >;&A';>2 (2" 27/>2(.9'%52" / 1C:(/, O*.>2':;,

7./:%(5"(A &=.C, '2 7./(<;O/9' G;>C%, :5/6, <"=>*'/6, 12(56<C/6, 5=' A(.=' 5='

:=<?'=' ? 5%>2&C='.

4.8. -<;:"AG%" / ("';58, :=<?'2, ? 5/ %BA.5;>2 5/' :52O%.8 :=<?'2 (2" >*'%" :%

%724? >% 2658' >% 5;' 7C%:; :63(8<<;:;,, :5;' 5">? 7/6 *&%" <;4O%C (2" 67/</3":5%C. ]

4A:; 265? %C'2" 3"2 5;' 265/3%'? O%.>"(? :63(8<<;:; (2" a9B;. e2 7.*7%" :% 8<; 5;'

1"A.(%"2 5;, 4A:;, '2 (.25%C52" 2(C';5; ; <"=>*'; 7%.">%5."(? %724? >% :52O%.? 7C%:;

:63(8<<;:;,.

4.9.  " 1"A4/.%, 4A:%", (:5A1"2) :63(8<<;:;,, >% 2'5C:5/"&%, 2."O>;5"(*, 5">*,

%C'2" 52 2(8</6O2:

· e*.>2':; 678 7C%:;

] O*.>2':; (2O@, (2" 8<; ; 1"21"(2:C2 :63(8<<;:;, 7.23>25/7/"/9'52" :%

7%."TA<</' B;.8, 7./46<23>*'/ 278 63.2:C2, .%9>252 2*.2 (2" O%.>/(.2:C2 >%52B9

5=' /.C=' –5 0C >*&." (2" 40 0C.  1C:(/, O*.>2':;, (? O%.>2'5"(? 7<A(2) 7.*7%" '2

%C'2" (25A<<;<2 3"2 />/"8>/.4; O%.>/(.2:C2 :52 A(.2 5=' :=<?'=' ? %B2.5;>A5='

7/6 O2 :63(/<<;O/9'.  " O%.>/(.2:"2(*, 5">*, 7/6 .6O>CG/'52" :5/' O%.>/:5A5;
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%C'2" (210±10) 0C 3"2 7A&/, >"(.85%./ 278 12 &<:5. (2" (200±10) 0C 3"2 7A&/,

>%32<95%./ 278 12 &<:5.  " 5">*, 265*, %<*3&/'52" 278 5/' &%".":5? :6'%&@,. #2 A(.2

5=' :=<?'=' 7./:2.>8G/'52" :5/' 1C:(/ O*.>2':;, >% 7C%:; 7/6 %C'2" 1"24/.%5"(?

3"2 (AO% 1"A>%5./ (2" 7A&/, 5/"&@>25/, 5=' :=<?'='. ] :63(8<<;:; 272"5%C 7C%:;

:9'1%:;, 0,15 X/mm2 = 1,5 Kp/cm2 = 1,5 bar. U9>4='2 >% 5;' 7C%:; 265? /

(252:(%62:5?, 5;, :6:(%6?, :63(8<<;:;, 1C1%" 5", 5">*, 5;, 7C%:;, 2'A</32 >% 5;'

%B=5%."(? 1"A>%5./, :% 2'5C:5/"&/6, 7C'2(%,. ] O*.>2':; 678 7C%:; :52>25A 852'

:&;>25":5%C 7%.">%5."(A / <"=>*'/, 12(59<"/, ((/.18'") 5/6 6<"(/9, 5/ 9a/, 5/6

/7/C/6 %B2.5A52" 278 5/ 7A&/, 5/6 :=<?'2.

· e*.>2':; &=.C, 7C%:;

E%5A 5/' :&;>25":>8 5/6 2'21"7<=>*'/6 6<"(/9, 7/6 :&;>25CG%52" :% >"(.8 :&%5"(A

&./'"(8 1"A:5;>2 (2" 27/5%<%C *'1%"B; 5;, 5?B;, 5/6 6<"(/9, %<255@'%52" ; 7C%:; :%

0,02 X/mm2 = 0,2 bar 7%.C7/6, 3"2 '2 27/4%6&O%C 67%.&%C<":; 7/6 1%' :6>TA<<%"

:5;' (2<? 7/"85;52 5;, :63(8<<;:;,. ] %7"42'%"2(? O*.>2':; 5=' A(.=' 5='

:=<?'=' ? 5%>2&C=' :6'%&CG%52" :&%18' &=.C, %42.>/3? 7C%:;, (2" &=.C, '2

26BA'%52" / 83(/, 5/6 2'21"7</9>%'/6 6<"(/9, (12(56<C/6 <"=>*'/6 HDPE).

· R7/>A(.6':; 5/6 1C:(/6 O*.>2':;,

k52' 5%<%"@:%" / 272"5/9>%'/, &.8'/, O*.>2':;, 52 A(.2 5=' :=<;'@:%='

>%52("'/9'52" 3"2 '2 27/>2(.6'O%C / 1C:(/, O*.>2':;, ? ; O%.>2'5"(? 7<A(2. U5;

:6'*&%"2 52 A(.2 7<;:"AG/6' 7A<" 3"2 5;' :9'1%:;. K1@ 7.*7%" '2 1/O%C "1"2C5%.;

7./:/&? (2" / &%".":5?, 272.2C5;52 O2 %C'2" %"1"(8, 5%&'C5;, 3"2 5;' %.32:C2 265?. R'

52 19/ A(.2 %'=O/9' >% >%3A<; 7C%:; >%52B9 5/6,, 5/ <"=>*'/ 6<"(8 >7/.%C '2 T3%"

278 5;' :9'1%:; (2" (.9/ :&%5"(A 6<"(8 '2 *.O%" :% %724? >% 27/5*<%:>2 (2(?,

:9'1%:;,. R' ; *'=:; 3C'%" >% >"(.? 7C%:;, 7"O2'8 '2 :6'%'=O/9' >8'/ 52 <"=>*'2

5>?>252 >% 27/5*<%:>2 ; :63(8<<;:; '2 >;' /</(<;.=O%C.

· e%.>/:63(8<<;:; 678 7C%:;

] 7C%:; %72'*.&%52" :5;' C1"2 5">? 5;, O*.>2':;, 1;<21? :% 0,15 X/mm2 = = 1,5

bar (2" 1"25;.%C52" 3"2 &./'"(8 1"A:5;>2 7/6 %B2.5A52" 278 5;' 1"A>%5./ (2" 5/ 7A&/,

5/6 5/"&@>25/, 5/6 :=<?'2 ? 5/6 %B2.5?>25/,. R' 3"2 /7/"/'1?7/5% <83/ ; 7C%:;
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%C'2" >%32<95%.; O2 7.*7%" '2 27/4%6&O%C 2785/>; 75@:; 5;, 3"2 '2 >; %7*<O%"

(25278';:; %B2"5C2, 27/:6>7C%:;, (2" (252:5./4? 5;, :9'1%:;,.

· l9B;

k52' 5%<%"@:%" / &.8'/, :63(8<<;:;, 678 7C%:; 1"2(875%52" ; 1.A:; 5;, 7C%:;, (2"

52 5>?>252 7/6 :6'1*O;(2' %<%6O%.@'/'52" 278 5/6, :4"3(5?.%,. -."' 8>=, <6O%C

7<?.=, ; 8<; 1"A52B; :63(8<<;:;, 272"5%C52" '2 1/O%C (A7/"/, &.8'/, 2:42<%C2, 3"2

5;' a9B; 5;, *'=:;,. ] a9B; O2 7.*7%" '2 3C'%52" 7.//1%65"(A (2" 8&" 2785/>2 >%

(.9/ '%.8, 7%7"%:>*'/ 2*.2 ? A<</ 5.87/.
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3

+.0 $7 7,755(92*2* (0",($)

1. 7HVIJMaWMHD

] 72./9:2 5%&'"(? 7./1"23.24? 24/.A :52 1C(562 5=' 7%."/&@' 7/6 O2 27/&%5%6O/9'

>% :9:5;>2 2'2..84;:;, (2" 2'24*.%52" :5/6, 23=3/9, (%'/9 >% 52 72.%<(8>%'A 5/6,

(23=3/9, %7"O%@.;:;,, 1"(<%C1%, (<7) 278 5/ :;>%C/ :9'1%:;, >% 5/ 4.%A5"/ (%'/9 >*&."

5;' :9'1%:; 5=' 23=3@' 5", 2'2>/'*, (4<A'5G%,) :5/' 6783%"/ &@./ 5/6 2'5<"/:52:C/6

(%'/9.

U5/6, 67/</3":>/9, 5/6 1"(59/6, ; ;>%.?:"2 27/../? 9125/, 2'A P:/19'2>/ MA5/"(/

<2>TA'%52" C:; >% 180 lt/(25. ;> (2" / :6'5%<%:5?, 2"&>?, 2,4.

D"2 <83/6, >%C=:;, 5;, (252'A<=:;, %'*.3%"2, 5=' 2'5<"@' (%'/9, 2<<A (2" 3"2 7.8:O%5;

%4%1.%C2 5/6 :6:5?>25/,, ; (25@5%.; 1"25"O*>%'; 67/7C%:; :5", 1%B2>%'*, (%'/9 5/6

R'5<"/:52:C/6 M%'/9 O2 <;4O%C :5/6, 67/</3":>/9, 8&" >%32<95%.; 278 60 kPa (1;<21?

278<65; 7C%:; 8&" >"(.85%.; 278 40 kPa). K7":;>2C'%52" 85" 278 5/ %9./, 1"2(9>2':;,

5;, 67/7C%:;, %'58, 5=' 1%B2>%'@' (%'/9 7/6 O2 &.;:">/7/";O%C :5/6, 67/</3":>/9,

1"2:52:"/<83;:;, 83(/6 1%B2>%'@' (2" 16'2>"(85;52, 2'5<"@' (%'/9, O2 %7"<%3%C ;

16:>%'*:5%.; 5">? (2:O%'*:5%./ (%'8) 3"2 5;' %(5*<%:; 5=' 61.26<"(@' 67/</3":>@' 5/6

1"(59/6.

2.  MNHIJd NP?PJVX?IbVIJd - 7?NLF bNMOIPbWDT

R4/9 52 <9>252 :6<<%3/9' 278 52 %"1"(A 4.%A5"2, >% 5; T/?O%"2 2'5<"/:5A:"o6

2'2..84;:;,, %' :6'%&%C2 O2 7./=O/9'52" :5/' :52O>8 %7%B%.32:C2, <6>A5='.

] 1"2:52:"/<83;:; (2" (252:(%6? (AO% :6:525"(/9 >*./6, 5/6 1"(59/6 2'2..84;:;,

<6>A5=', O2 7.*7%" '2 %C'2" :9>4='; >% 5", 272"5?:%", 7/6 2'24*./'52" 72.2(A5=

%42.>8G/'52, 5/ -.8567/ 5;, K6.=72Z(?, I'=:;, KX 16932-3, 5/ /7/C/ 6"/O%5?O;(% :5;'

K<<A12 5;' 10-05-2018 =, 7.8567/ Kc # KX 16932-3 (2" 5/6 /7/C/6 /" 272"5?:%", %C'2" /"
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%<A&":5%, 7/6 7.*7%" '2 %42.>/:O/9' :5/ 72.8' *.3/. U;>%"@'%52" 85" 2' :%

/7/"/1?7/5% :;>%C/ 5=' #H 2'24*./'52" 26:5;.85%.%, 272"5?:%", 278 265*, 5/6

7./597/6 ":&9/6' 265*,.

] 72./6:"2G8>%'; :5;' -./>%<*5; 1"A52B; 5/6 1"(59/6 %C'2" %'1%"(5"(? 58:/ :%

1"2:52:"/<83;:;, 8:/ (2" :5;' >/.4? 5/6 (7<?O/, (%'5."(@', 1%65%.%68'5=' (.<7.

23=3@').  1"23='"G8>%'/, 67/TA<<%" 5;' <9:; 7/6 O%=.%C T*<5":5;.

#2 1C(562 (%'/9 O2 (252:(%62:O/9' 278 :=<?'%, HDPE >% %<A&":5; 1"A:52:; d110 (>%

5/ 7.8O%>2 d %''/%C52" (25=5*.= ; %B=5%."(? 1"A>%5./,).  " :=<?'%, 7.*7%" '2

2(/</6O/9' 5;' (<A:; 2'5/&?, SDR-11. #2 7.85672 DIN 8074, DIN 8075, DIN EN 12201

%C'2" 27/1%(5A. #2 %.3/:5A:"2 (252:(%6?, 5=' :=<?'=' 5/6 1"(59/6 O2 %C'2"

7":5/7/";>*'2 =, 7./, 5/ :9:5;>2 1"2:4A<":;, 7/"85;5/, 5/6<A&":5/' >% 5/ ISO 9001 ?

":/19'2>/ 2'5C:5/"&/6 1"%O'@, 2'23'=.":>*'/6 /.32'":>/9 7":5/7/C;:;,. #2

7":5/7/";5"(A O2 (2525%O/9' :5; 4A:; 7./:4/.A,.

e2 &.;:">/7/";O/9' >8'/' %6O93.2>>/" 23=3/C. k<%, 2'%B2.5?5=, /" :6'1*:%", 5='

:=<?'=' >%52B9 5/6, (2" >% 52 %"1"(A %B2.5?>252 67/&.%=5"(A O2 3C'/6' >%

;<%(5./>/94%, >*&." 5; 1"A:52:; d160. R78 5; 1"A:52:; 265? (2" 7A'= >7/.%C '2

&.;:">/7/";O%C =, >*O/1/, :9'1%:;, 5=' :=<?'=' (2" ; >%5=7"(? :63(8<<;:; (butt

welding).

 " 23=3/C :9'1%:;, 5=' 4.%25C=' (domestic connection lines/service lines) >% 5/6,

1%65%.%9/'5%, ? (%'5."(/9, 23=3/9, O2 3C'/'52" >% %"1"(A 5%>A&"2 5=' /7/C=' ;

3%=>%5.C2 1C'%52" (25=5*.=. ] 1"A:52:; 5=' 23=3@' :9'1%:;, O2 %C'2" d90 (>% 5/

7.8O%>2 d %''/%C52" (25=5*.= ; %B=5%."(? 1"A>%5./,).
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 " :6'1*:%", 5=' 1%65%.%68'5=' 23=3@' >% 5/6, (%'5."(/9, 23=3/9, O2 3C'/'52" >%

%"1"(A 5%>A&"2 5=' /7/C=' ; 3%=>%5.C2 1C'%52" (25=5*.=. -./:/&? O2 1/O%C :5/ 85" /

1%65%.%9=' 23=38, :% 278:52:; 5/ 7/<9 1,5 >. 278 5; :9'1%:; O2 *&%" :5AO>; 76O>*'2

C:; >% 5; :5AO>; .A&;, 5/6 7.=5%9/'52, @:5% '2 27/4%93%52" ; 2'5C:5./4; ./?

<6>A5='.

U% O*:%", 7/6 O2 67/1%"('9/'52" :52 :&*1"2 7./:4/.A, 5/7/O%5/9'52" 1"(<%C1%,

27/>8'=:;, (2" %<*3&/6 5/6 1"(59/6.  " 1"(<%C1%, 5/7/O%5/9'52" :% (AO% 1"2:529.=:;

(6.C/6 (<A1/6 (? 7./, 1%65%.%9/'52 (<A1/ >% >?(/, > 200m) (2" :% >*3":5%, 27/:5A:%",
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1"(59/6 400m, 3"2 '2 %C'2" 16'25? ; 27/>8'=:; 5>;>A5=' 5/6 1"(59/6. ] /'/>2:5"(?

1"A:52:; 5=' 1"(<%C1=' 1%' O2 %C'2" >"(.85%.; 278 5;' /'/>2:5"(? 1"A:52:; 5/6 23=3/9

:5/' /7/C/' 5/7/O%5/9'52".  &%".":>8, 5/6, 3C'%52" >% 7./*(52:; (TA(5./) 5/ /7/C/

7./:525%9%52" %'58, %B=5%."(/9 (%<94/6,. ] A(.; 5/6 TA(5./6 ; /7/C2 T.C:(%52"

7%.C7/6 20 %(. (A5= 278 5; 5%<"(? :5AO>; 5/6 %1A4/6,, 7./:525%9%52" >% &65/:"1;.8

(A<6>>2 1.8>/6 (25A DIN 4056 size 1. #/ (A<6>>2 %1.AG%52" :% TA:; 278 :(6.81%>2, 3"2

5;' 72.2<2T? 5=' 4/.5C=' (6(</4/.C2,.

 " 567"(/C 2'2T2O>/C (252:(%6AG/'52" >% 5>?>252 2'/1"(?, (<C:;, 45/ (100%) >% &.?:;

:63(/<<;5@' %B2.5;>A5=' (;<%(5./>/64@'). K'1%"(5"(? 1"2>8.4=:; 1C'%52" :5/

(25=5*.= :&?>2.

U% O*:%", 7/6 O2 67/1%"('9/'52" :52 :&*1"2 >;(/5/>@' 5;, >%<*5;, 7./:4/.A,

5/7/O%5/9'52" 23=3/C %7"O%@.;:;,, /" /7/C/" %C'2" (252(8.64/" 23=3/C :6'1%8>%'/" >%

5/' 23=38 (%'/9 >% %"1"(8 %BA.5;>2 # %6O9 ? </B8.  " 23=3/C %7"O%@.;:;, 5/7/O%5/9'52"

:% %7"<%3>*'%, O*:%", (7& :% 1"2(<21@:%",, 7."' 278 1"(<%C1%,, >%5A 278 2'2T2O>/9,, 2'A

100 > (<7).  " 23=3/C %7"O%@.;:;, O2 4*./6' :5/ A'= A(./ 5/6, %9(/<2 242"./9>%'/

7@>2, @:5% 87/5% %C'2" %7"O6>;58 '2 3C'%52" >*5.;:; 5/6 1"25"O*>%'/6 (%'/9 :5/ 1C(56/.

K7C:;, 278 5/ C1"/ :58>"/ >7/./9' '2 /1;3/9'52" %'58, 5/6 1"(59/6 (25A<<;<2 %<2:5"(A

T9:>252, 52 /7/C2 >7/./9' '2 27/>/'@:/6' 5/ 1C(56/ :% 1"A4/.%, O*:%",,

1"%6(/<9'/'52, %B2".%5"(A 5/' %'5/7":>8 T<2T@' (27@<%"2 :5%32'85;52,).

] 1"21"(2:C2 %'5/7":>/9 T<2T@' O2 7%."3.A4%52" 2'2<65"(A :5;' 7./:4/.A 5/6

1"23='"G8>%'/6, 87/6 (2" O2 72.25CO%52" >% <%75/>*.%"2 / 7./:4%.8>%'/, %B/7<":>8,. ]

A'= A(.; (AO% :5/>C/6 O2 7./:525%9%52" >% &65/:"1;.8 (A<6>>2 1.8>/6 (25A DIN 4056

size 1 3"2 1"2>*5./6, 23=3@' (%'/9 (8&" 5=' 23=3@' %7"O%@.;:;,) *=, d160, (2" (25A DIN
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4055 U 3"2 23=3/9, (%'/9 278 d180 (2" >%32<95%./6,.  " 23=3/C %7"O%@.;:;, 7/6

(252:(%6AG/'52" :5;' 2.&? (AO% (<A1/6 :6'1*/'52" >% 5/' 23=38 (%'/9 >% 2'/"(5?

(2>79<; 90/ (2" 8&" >% %BA.5;>2 #.

K'1%"(5"(? 1"2>8.4=:; 2'2T2O>/9 (2" 23=3/9 %7"O%@.;:;, 72./6:"AG%52" :5;'

(25=5*.= 4=5/3.24C2.

K7%"1? ; 5?.;:; 5;, 3%=>%5.C2, 5=' >;(/5/>@' (2" "1"2C5%.2 5=' (<C:%=' %C'2" %B2".%5"(A

:;>2'5"(? 3"2 5; <%"5/6.3C2 5/6 :6:5?>25/,, O2 5/7/O%5/9'52" 7./(252:(%62:>*'%,

7<A(%, :(6./1*>25/, :% (.C:">2 :;>%C2 5;, (252:(%6?, 3"2 '2 %1.2:O%C >% 2:4A<%"2 5/

2'5C:5/"&/ :5/"&%C/.  " 7<A(%, O2 5/7/O%5;O/9' :5", 2.&*, 5=' 3.2>>@', :52 6a;<A (2"

&2>;<A :;>%C2 5=' 2'2T2O>@', :5", :6'1*:%", 5=' service lines (2" 5=' 1%65%.%68'5='

23=3@', :5", O*:%", 5=' 1"(<%C1='. K'1%"(5"(? 5/7/O*5;:; 72./6:"AG%52" :5;' %78>%';

4=5/3.24C2.
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k<2 52 /"(87%12 7/6 T.C:(/'52" %'58, 5;, /."/O%5;>*';, 7%."/&?, O2 7.*7%" '2

(2<975/'52" 278 5/ 27/&%5%65"(8 1C(56/ 2'2..84;:;, vacuum.

 67/</3":>8, 5=' 1"25/>@' 5=' :=<;'@:%=' 5=' 1"(59=', / :&%1"2:>8, 5=' 1"(59='

(2" 5=' %B2.5;>A5=' 5/6, (2O@, (2" ; (252:(%6? 5/6 1"(59/6 vacuum O2 3C'%" >%

7.//75"(? '2 %B67;.%5%C 5/' 7<;O6:>8 5;, 40%5C2,. D"2 5/' 67/</3":>8 5=' 1"(59=' >%

5;' 7.//75"(? 40%5C2,, O2 <;4O%C 67’ 8a"' (25A 5; 4A:; 5;, :9'52B;, 5;, 5%&'"(?,

>%<*5;, 7./:4/.A, 85" O2 67A.&%" />/"8>/.4; 76('85;52 (25/C(='. ] 1"2:52:"/<83;:;

5=' 23=3@' O2 3C'%" >% TA:; 61.26<"(/9, 67/</3":>/9, &=.C, '2 %C'2" 1%:>%65"(8, 72.A

>8'/' %'1%"(5"(8, / 7C'2(2, 2 5/6 72.2.5?>25/, R (Annex A) 5/6 7./597/6.

M25A 5/' 67/</3":>8 5/6 :6:5?>25/, 2'2../4?:%=, vacuum, O2 <;4O%C 67' 8a"' ;

2:42<?, <%"5/6.3C2 (2" 5;, 7"/ 27/>2(.6:>*';, T2<TC12, 2'2..84;:;, %B2:42<CG/'52,

:5", 16:>%'*:5%.%, :6'O?(%, <%"5/6.3C2, 67/7C%:; 20 kPa.

M25A 5;' 4A:; 5;, >%<*5;, %42.>/3?, 5/6 2'218&/6, >%5A 5;' /.":5"(/7/C;:; 5='

O*:%=' (2" 5=' 4/.5C:%=' 5=' 4.%25C=' (%'/9, / 2'A1/&/, O2 67/</3C:%" 61.26<"(A 5/

1C(56/, <2>TA'/'52, =, 1%1/>*'2 52 2(8</6O2:

- V78 5", 16:>%'*:5%.%, :6'O?(%, <%"5/6.3C2, O2 %B2:42<CG%52" 67/7C%:;

20 kPa :5;' 61.26<"(A 2(.2C2 T2<TC12 5/6 :6:5?>25/,.

- ] 67/7C%:; :5/ 1/&%C/ (%'/9 O2 %C'2" ; %<A&":5; 7/6 >7/.%C '2

%>42'":5%C (25A 5; <%"5/6.3C2 5/6 :6:5?>25/,.

E%5A 5;' /</(<?.=:; 5;, (252:(%6?,, %(58, 278 5;' :9'52B; :&%1C=' "b, (25%:(%6A:O;

- As built", / R'A1/&/, O2 7./T%C :5;' 7<?.; 5%(>;.C=:; 5;, (252:(%6?, 5/6 1"(59/6

2'2..84;:;, >% :6>7<?.=:; 7.=5/(8</6 7/6 O2 &/.;3;O%C 278 5;' V7;.%:C2,
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67/:5;."G8>%'/6 278 4=5/3.24"(? 27/597=:;.

3. "YIbZWPHbX OIJVTDU

#/ :9:5;>2 %7":?>2':;, O2 7%."<2>TA'%" 52 %B?,:

2) -<*3>2 %7":?>2':;, >% (2<@1"/ 2'C&'%6:;, :9>4='2 >% 5;' 2'5C:5/"&; K#K-, 5/ /7/C/

5/7/O%5%C52" :5;' A'= 7<%6.A 5/6 2'@5%./6 :5.@>25/, A>>/6 %3("T=5":>/9.

T) -"'2(C1%, (25A DIN 4068 >% 52 %B?, &2.2(5;.":5"(A:

- H"2:5A:%", 100&<:5. x 140&<:5.

- V<"(8 7<2:5"(8, 2'%7;.*2:5/ 278 ;<"2(? 2(5"'/T/<C2 (2" (2"."(*, :6'O?(%,

- [.@>2 7"'2(C12, 7.A:"'/ (2" &2.2(5?.=' A:7./

- [2.2(5?.%, 7/6 (252:(%6AG/'52" >% &A.2B; (2" *&/6' (25A<<;</ 7A&/,

3.2>>@' 3"2 %6&%.? 2'A3'=:;

 " 7"'2(C1%, O2 4*./6' 5", 72.2(A5= %'1%CB%",:

- U5/ (*'5./ 5/ :&?>2 # >% 1"A:52:; /."G8'5"/6 :(*</6, 7 %(. (2" (252(8.64/6 5

%(.

- K7A'= 278 5/ /."G8'5"/ :(*</, 5/6 # 5;' <*B; R- [K#KVU] MKX V >% 9a/,

&2.2(5?.=' 1,5%(.

- HC7<2 278 5/ (252(8.64/ :(*</, 5/6 # (2.":5%.A ? 1%B"A) 5;' /."G8'5"2

278:52:; 7./, 5;' 2'5C:5/"&; (25%9O6':; 5/6 1.8>/6 (2.":5%.A ? 1%B"A) :%

>*5.2 >% 2(.CT%"2 1 1%(21"(/9, >% 9a/, &2.2(5?.=' 2,0 %(.

- MA5= 278 5/ (252(8.64/ :(*</, 5/6 # (2" (%'5."(A 5;' (AO%5; 278:52:; 7./,

5/' AB/'2 5/6 1.8>/6 278 5/ 7./;3/9>%'/ :;>%C/ >*&." 5/' AB/'2 5/6 23=3/9

:% >*5.2 >% 2(.CT%"2 1 1%(21"(/9, >% 9a/, &2.2(5?.=' 2,0%(. U% 7%.C75=:;

7/<<27<@' 23=3@' :5/ C1"/ 8.63>2, (A5= 278 5/ (252(8.64/ :(*</, 5/6 # O2

2'23.A4/'52" ; >C2 1C7<2 :5;' A<<; /" 27/:5A:%", 278 5;' >"(.85%.; 7./, 5;'

>%32<95%.;.

R'5C:5/"&%, 7"'2(C1%, O2 %7":;>2C'/6' 5", O*:%", 5=' 1"(<%C1=' 27/>8'=:;,-%<*3&/6 5/6

1"(59/6, (2O@, (2" 5=' 23=3@' %7"O%@.;:;,. K48:/' 67A.&/6' 6783%"%, 1"(<%C1%,
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%<*3&/6 %'58, 5/6 3;7*1/6 %3(25A:52:;, 5/6 2'5<"/:52:C/6 (%'/9, O2 %7":;>2'O/9' (2"

265*, >% 5/' C1"/' 5.87/.

 " 7"'2(C1%, O2 5/7/O%5/9'52":

- K'58, /"(":>/9 %7C 5=' 7./:8a%=' 5=' (5".C=' ? 5=' 7%."4.AB%=', :% 9a/, 7/6

8:/ 5/ 16'258' 7./:525%9%" 278 T2'12<":>8 (7%.C7/6 2,2>.). ] :5?."B; (25A

(2'8'2 O2 3C'%52" >% 4 (/&<C%, (2" &.?:; 7<2:5"(@' T6:>A5=' (597/6 Upat). e2

5/7/O%5%C52" >"2 7"'2(C12 :% (AO% /"(/1/>"(8 5%5.A3='/, >% >*3":5; 278:52:;

8>=, 50>.

- K(58, /"(":>/9 /" 7"'2(C1%, O2 5/7/O%5;O/9' :% >*3":5%, 27/:5A:%", 200>. R'

67A.&%" (5C."/ ? 7%.C4.2B; O2 :5%.%=O/9' >% 5/' 7./2'24%.O*'52 5.87/. R'

1%' 67A.&%" :;>%C/ 5/7/O*5;:;,, O2 (252:(%6AG%52" TAO./ 278 :(6.81%>2

(/7=:1?7/5% :% 278:52:; 2:42<%C2, 278 5/ (25A:5.=>2 5;, /1/9) 1"25/>?,

15%(. x 15%(. (2" 9a/6, %(58, %1A4/6, 40%(. (2" >% 5;' 272"5/9>%'; O%>%<C=:;.

K7C 5;, (252(8.64;, 7<%6.A, 5/6 TAO./6 7./, 5/' 23=38, O2 5/7/O%5;O%C >%

5/' 7./2'24%.O*'52 5.87/ ; 7"'2(C12. K'2<<2(5"(A ; 5/7/O*5;:; >7/.%C '2

3C'%" %7C ":5/9 2</6>"'*'"/6 %1.2:>*'/6 :% TA:; 278 :(6.81%>2 30x30x50%(.

1"2>*5./6 5/6<A&":5/' L48 (2" %<A&":5/6 9a/6, 2>.

4. [CMENDF bVMEPH@VXVPF

 *<%3&/, :5%32'85;52, 5/6 1"(59/6 O2 3C'%" :9>4='2 >% 5;' 7./1"23.24? Kc # KX

16932-3 72.A.5;>2 _.2.

E%5A 278 5;' %3(25A:52:; 5>?>25/, >% >?(/, 8&" >%32<95%./ 278 500 >. /" 7.=5%9/'5%,,

1%65%.%9/'5%, (2" 23=3/C :9'1%:;, 4.%25C=' O2 67/TA<</'52" :% (%'8 70(+-5) kPa

:&%5"(A >% 5;' 25>/:42"."(? 7C%:;, (2" O2 24?'/'52" 5/6<A&":5/' 30 min 3"2 '2

:52O%./7/";O/9' /" 7"*:%",, /785% (2" O2 7.*7%" '2 >;' 72./6:"AG%52" 27@<%"2 (%'/9

7A'= 278 1% :% :&*:; >% 5;' 7C%:; 1/(">?, :% 1"A:5;>2 1 @.2,. #/ 2'5<"/:5A:"/ (%'/9

>7/.%C '2 27/>/'=O%C 278 5/ :9:5;>2 3"2 5; 1/(">? 265?.

R4/9 %3(252:52O/9' /" 7.=5%9/'5%,, 1%65%.%9/'5%, (2" 23=3/C :9'1%:;, 4.%25C=',

/<8(<;./ 5/ :9:5;>2 :6>7%."<2>T2'/>*'/6 (2" 5/6 2'5<"/:52:C/6 (%'/9 O2
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67/TA<<%52" :% (%'8 70(+-5) kPa :&%5"(A >% 5;' 25>/:42"."(? 7C%:;, (2" O2 24?'%52"

5/6<A&":5/' 30 min 3"2 '2 :52O%./7/";O/9' /" 7"*:%",, /785% (2" O2 7.*7%" '2 >;'

72./6:"AG%52" 27@<%"2 (%'/9 7A'= 278 1% :% :&*:; >% 5;' 7C%:; 1/(">?, :% 1"A:5;>2 1

@.2,.

5. "?EPbaMF YDU GP MJVMCMbGDTH

 " %.32:C%, 7/6 7%."<2>TA'/'52" %C'2" /" 72.2(A5=:

1. M/7? 5;, 2:4A<5/6 ? :(6./1*>25/, 87/6 272"5%C52" >% %"1"(8 %B/7<":>8.

2. K(:(24? &A'12(2 :=<;'@:%=, TAO/6, (25’ %<A&":5/' 1,00m (2" :% (AO%

7%.C75=:; 58:/6 @:5% 5/ %B=.A&"/ 5/6 23=3/9 '2 *&%" %<A&":5; %7"(A<6a; 0,8m.

R7/>A(.6':; 5=' 7./Z8'5=' %(:(24?, (2" (/7?, :% &@./ %6O9';, 5/6 H?>/6.

R78(<":; =, 7./, 5/ TAO/, %7"(A<6a;, %7"5.*7%52" >8'/' 5/7"(A :% 7%.C75=:;

2'%9.%:;, %>7/1C=', /785% (2" %7"TA<<%52" '2 <;4O/9' 7.8:O%52 >*5.2

7./:52:C2, 5/6 23=3/9 (7.&. %3("T=5":>8, :% :(6.81%>2 ? (252:(%6? %<24.A

/7<":>*';, 7<A(2, (2O’ 6781%"B; 5;, %7CT<%a;,). R'5C:5/"&; 278(<":;

%7"5.*7%52" (2" :5", O*:%", :6'1*:%=' 72.A7<%6.=' 23=3@' >% (%'5."(/9,, /"

/7/C%, 3C'/'52" >% &.?:; 5=' 7./2'24%.O*'5=' %"1"(@' 5%>2&C='. M2" :’ 265?'

5;' 7%.C75=:; <2>TA'/'52" 7.8:O%52 >*5.2 7./:52:C2, 5=' 23=3@'.

3. d%7*.2:>2 8<=' 5=' 56&8' %>7/1C=' 7/6 O2 T.%O/9' :5;' 7/.%C2 5=' %(:(24@'

5/6 23=3/9 (23=3/C (/"'?, =4*<%"2,, (2<@1"2 (<7), (2O@, (2" 27/(25A:52:;

5=' 7"O2'@' G;>"@' 7/6 O2 7./(<;O/9'. K(5*<%:; 7"O2'/9 61.26<"(/9

%72'67/</3":>/9 5/6 1"(59/6 :9>4='2 >% 52 2'=5*.=.

4. -"O2'*, 2'5<?:%", (2" 2'5":5;.CB%", 7/6 O2 272"5;O/9' :5", 72.%"*, 5/6 &A'12(2

:=<?'=:;,.

5. K7C:5.=:; A>>/6 *1.2:;, 5=' :=<;'@:%=' 7A&/6, 0,15m.

6. -./>?O%"2 (2" 5/7/O*5;:; 23=3@' 7/<62"O6<%'C/6 HDPE SDR11, 1"25/>?, C:;,

>% 265? 7/6 7./(975%" 278 5/6, 61.26<"(/9, 67/</3":>/9, 5;, >%<*5;,.

7. K3(25A:52:; 8<=' 5=' 272.2C5;5=' %"1"(@' 5%>2&C=' :5/6, 23=3/9, (526

:9'1%:;,, (2>79<%,, 2'2T2O>/C, 23=3/C %7"O%@.;:;, (<7).

8. #/7/O*5;:; 1"(<%C1=' %<*3&/6, 3"2 '2 %C'2" 16'25? ; 27/>8'=:; 5>;>A5=' 5/6

1"(59/6.

9. #>;>25"(/C *<%3&/" :5%32'85;52, 5/6 1"(59/6 :9>4='2 >% 5;' 7./1"23.24?
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Kc # KX 16932-3.

10. K3("T=5":>8, 5/6 23=3/9 >% A>>/ >*&." 9a/6, 0,20m 7A'= 278 5/ %B=.A&"/.

11. #/7/O*5;:; *3&.=>/6 7<*3>25/, %7":?>2':;, 7<A5/6, 5/6<A&":5/' 0,50m 278

7/<62"O6<*'"/.

12. K7C&=:; >% O.26:58 6<"(8 5;, -#-  -150 >*&." 0,45 m (A5= 278 5/ 6a8>%5./ 5;,

%.6O.A,.

13. H9/ :5.@:%", 5=' 0,10m 5;, -#-  -150 (2" :% :6'*&%"2 19/ :5.@:%", 5=' 0,10m

5;, -#-  -155 2(/</6O/9>%'%, 278 :5.@:; 2:4A<5/6, :9>4='2 >% 5", 567"(*,

1"25/>*,.

14. #%.>25":>8, 1"(59/6 :5/ :;>%C/ :9'1%:;, 5=' 4.%25C=' >% 23=38

7/<62"O6<%'C/6 d90.

15. M252:(%6? 5=' "1"=5"(@' :6'1*:%=' :9>4='2 >% 5; #%&'"(? -%."3.24? ]/E

%3(252:5A:%=' (2" 5", :&%5"(*, #%&'"(*, -./1"23.24*,.

16. c/"7*, 27/(252:5A:%", 7/6 %C'2" 272.2C5;5%, *5:" @:5% / &@./, %.32:"@' '2

%72'*<O%" :5;' 2.&"(? (25A:52:;.

17. #%.>25":>8, 5=' (%'5."(@' 23=3@' :5", 4<A'5G%, :9'1%:;, :5/ 6783%"/ 5/6

2'5C:5/"&/6 2'5<"/:52:C/6 (%'/9.

18. -./>?O%"2 (2" 5/7/O*5;:; 5/6 :6:5?>25/, %7":?>2':;, 5/6 1"(59/6.

19. #%<"(8, *<%3&/, (2<?, <%"5/6.3C2, (2" :5%32'85;52, :9>4='2 >% 5;'

7./1"23.24? Kc # KX 16932-3.

20. K7C:;, :5/ 5C>;>2 7%."<2>TA'%52" (2" /7/"21?7/5% A<<; %.32:C2, *:5= (2" 2'

1%' 2'24*.%52" .;5A 7"/ 7A'=, ; /7/C2 %C'2" 272.2C5;5; 3"2 5;' *'5%&';

(252:(%6? (2" 5;' 2:42<? <%"5/6.3C2 5/6 *.3/6.

21.
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4

+(0.="* * "47,( 2 7* * 7 +.0 $7 $:( :."*2

1 . 4 M H I J d E I P V I F O D J I W P b a M F b V M E P H @ V X V P F

1.1. ] 5%&'"(? 7./1"23.24? 5=' 1/(">2:"@' 2'24*.%52" :5;' %7"T/<? 61./:525"(?,

7C%:;, :5/' (252O<"75"(8 23=38 3"2 5/' *<%3&/ 5;, "(2'/7/";5"(?, (252:(%6?, 5/6, (2"

"1"2C5%.2 3"2 5", %.32:C%, :6'1*:%=' 7/6 O2 3C'/6' :5/ %.3/5AB"/ ? >*:2 :5/6, &A'12(%,.

1.2. k<%, /" 1/(">*, O2 %(5%<%:O/9' :% *5/">2 5>?>252 5=' 23=3@' 5/6 1"(59/6 7."'

278 5;' %7"&=>A5=:;. #2 5>?>252 265A 3"2 5", (9."%, 1/(">*, O2 *&/6' >?(/, >%52B9 60 (2"

500 >*5.2 (2" O2 (2O/.CG/'52" (AO% 4/.A 278 5;' V7;.%:C2 %7CT<%a;,, %(58, 5;' 1/(">2:C2

7/6 3C'%52" 3"2 >%3A<%, 7%."/&*, 5=' 1"(59='.

1.3.  " 1/(">2:C%, O2 1"%'%.3/9'52" 58:/ 3"2 5;' 2'5/&? (2" 5;' :5%32'85;52 5='

:=<?'=' 8:/ (2" 3"2 5/6, 2.>/9,, 5", 1"(<%C1%,, 5", 23(6.@:%",, 5", :63(/<<?:%", (2" 8<%, 5",

(252:(%6*, 1"2>8.4=:;, 5=' 1"(59='. ] 1"21"(2:C2 5=' 1/(">2:"@' O2 (2O/.CG%52" 278 5;'

V7;.%:C2 %7CT<%a;, :5; <%75/>*.%"A 5;,.

1.4.  " 1/(">2:C%, :6'C:52'52" 278 52 2(8</6O2 :5A1"2:

2. R78 5;' 7./1/(">2:C2 7/6 >7/.%C '2 3C'%" 52658&./'2 >% 5;' (9."2 1/(">2:C2.

T. R78 5;' (9."2 1/(">2:C2.

3. R78 5;' 3%'"(? 1/(">2:C2 :' /<8(<;./ 5/ 1C(56/.

1.5. ] 7C%:; 1/(">@' /.CG%52" 3%'"(A :5/ 1"7<A:"/ 5;, >*3":5;, :525"(?, 7C%:;, 5/6

23=3/9 :9>4='2 >% 5/ :&%5"(8 1"A3.2>>2 5;, 7"%G/>%5."(?, 3.2>>?, >% %<A&":5/ 8."/ 10

25>. 3"2 52 5>?>252 5/6 1"(59/6 7/6 %7"T2.9'%52" <"385%./.
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1.6. ] 7./1"23.24? 265? 1%' 24/.A :5/ 1C(56/ 2'2..84;:;,.

2 . \P b I J @ F M f D Y C I b W@ F E I P V I F O D J I W Pb a M F

2.1.  2'A1/&/, %.3/<AT/, 7.*7%" '2 1"2O*5%" 52 272"5/9>%'2 %481"2 (2" 5",

(25A<<;<%, :6:(%6*, 3"2 5;' %(5*<%:; 5=' 1/(">@'. E%52B9 5=' %4/1C=' O2 7.*7%" '2

7%."<2>TA'/'52" /7=:1?7/5% (2" 52 72.2(A5=:

2. V1./7"%:5?."/ 3"2 5;' A:(;:; 5;, 7C%:;,.

T. H"A4/.2 7@>252 H.D.P.E. ? &65/:"1%.*'"2, ? 278 A<<2 6<"(A, 52 /7/C2 O2

%42.>8G/'52" 7./:=."'A >% :6'1*:>/6, ? >% /7/"/1?7/5% A<</ 5.87/ :52 A(.2

5/6 5>?>25/, 5/6 23=3/9 7/6 O2 1/(">2:O%C.  .":>*'2 278 52 7@>252 O2

4*./6' 67/1/&*, 3"2 5;' 7./:=."'? :6'2.>/3? 5;, :6:(%6?, 7C%:;,, 5='

>2'/>*5.=' (2" 5=' </"7@' 272"5/9>%'=' %B2.5;>A5='.

3. H9/ 5/6<A&":5/ >2'8>%5.2 2(.CT%"2,, 3"2 5; >*5.;:; (2" 72.2(/</9O;:; 5;,

7C%:;,.

1. H"A4/./6, (25A<<;</6, ;<%(5."(/9, 42'/9, (2" 7./T/<%C,.

%. V<"(A 3"2 7./:=."'*, 2'5":5;.CB%", 5/6 23=3/9.

:5. K481"2 3"2 5;' 7./:=."'? 61./<;aC2 (2" >%524/."(A >*:2 '%./9. R'5<C%, 3"2

5;' 27/>A(.6':; '%.@' 7/6 1%' >7/./9' '2 27/&%5%6O/9' >% 46:"(? ./?.

;. H"A4/.2 T/;O;5"(A %.32<%C2 (2" 6<"(A.

2.2. K7C:;, / 2'A1/&/, O2 1"2O*5%" 3"2 5", 1/(">*, (25A<<;</ (2" *>7%"./ 7./:=7"(8.

2.3. #/ 61./7"%:5?."/ O2 *&%" %72.(? "(2'85;52 5./4/185;:;, '%./9 >% 7C%:; (2" O2

>7/.%C '2 <%"5/6.3%C &=.C, (2>"A 1"2../? >*&." 5;' 272"5/9>%'; 7C%:;. e2 %C'2"

%4/1"2:>*'/ >% T2<TC12 2:4A<%"2, 3"2 5;' 7.8<;a; 67*.T2:;, 5;, 7C%:;,.

2.4. #2 7@>252, 87/6 272"5%C52", O2 4*./6' :58>"2 %B2%.":>/9 >% 6125/:5%3?

1"2(875;. K7C:;, O2 4*./6' :58>"/ 61./<;aC2, 5/6<A&":5/ 50&<:5. (1;<. 2") >% 1"(<%C12, :5/

/7/C/ >7/.%C '2 7./:2.>8G%52" :=<?'2, 3"2 5; 1"/&*5%6:; '%./9 7/6 O2 3%>CG%" 5/

1/(">2G8>%'/ 5>?>2 5/6 23=3/9. R78 5/ C1"/ :58>"/ 2'A</32 >% 5", 5/7"(*, :6'O?(%,, 7.*7%"

'2 %C'2" 16'25? (2" ; >%."(? ? ; /<"(? %((*'=:; 5/6 23=3/9 >%5A 5;' /</(<?.=:; 5;,

1/(">?,. #2 :58>"2 7./:2.>/3?, 7/6 O2 4*./6' 52 7@>252 3"2 5; :9'1%:; 5=' >2'/>*5.='
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O2 T.C:(/'52" :% O*:; 7/6 O2 %7"5.*7/6' 5;' %9(/<; 72.2(/</9O;:; 5=' %'1%CB%=', A:&%52

2' 5/ 61./7"%:5?."/ %C'2" %4/1"2:>*'/ >% 1"(8 5/6 >2'8>%5./. #/ :58>"/ 7./:2.>/3?, 5/6

(252O<"75"(/9 :=<?'2 5/6 61./7"%:5;.C/6 O2 *&%" /7=:1?7/5% 6125/:5%3? 1"2(875;.

2.5. #2 >2'8>%5.2 7/6 O2 &.;:">/7/";O/9' O2 *&/6' :;>2'5"(8 >*3%O/, (2" O2

4*./6' (2O2./3.2>>*'%, %'1%CB%", 3"2 7%1C/ <%"5/6.3C2, 5/ 7/<9 >*&." 15 *=, 20 25>. @:5%

; 1/(">2:5"(? 7C%:; 7/6 O2 2:(;O%C '2 >? 27*&%" 7/<9 278 5; >*:; 5;, (<C>2(2, *'1%"B;,

5/6 >2'/>*5./6. -."' 278 5;' &.;:">/7/C;:? 5/6, 52 >2'8>%5.2 O2 %<%3&O/9' 3"2 5;' (2<?

5/6 <%"5/6.3C2.

2.6.  " 2'5<C%, 3"2 5;' 27/>A(.6':; '%.@' O2 %C'2" (25A<<;<%, 3"2 5;' A'5<;:; >%

%72.(? ":&9 3"2 5;' 2'2..84;:; 278 5; O*:; %(./?, ? 5", O*:%", :63(*'5.=:;, /7/61?7/5%

>*:2 :5;' 5A4./ (2" 5;' (25AO<"a? 5/6, >% 7./:=."'? :=<?'=:; :5;' 7"/ (/'5"'? O*:;

7/6 >7/.%C '2 27/.."4O/9'.

2.7. D"2 5; >%524/.A 5/6 '%./9 O2 1"25CO%52" 278 5/' 2'A1/&/ %.3/<AT/ T65"/48./

8&;>2 (2" (25A<<;</" :=<?'%, (%<2:5"(/C, 7A'"'/" (.<.7.).

3 . :? D JP V P ? J V I J L F M ? E P b a M F

3.1. -."' 278 5;' 7<?.=:; 5/6 23=3/9 >% '%.8 O2 <;4O/9' >*5.2 :52O%./7/C;:;,

(2" 27/(<%":>/9 /7/"2:1?7/5% >%52(C';:;, ? 72.2>8.4=:?, 5/6 %B2"5C2, 5=' 16'A>%='

7/6 2'2759::/'52" >% 5;' 29B;:; 5;, 61.26<"(?, 7C%:;,. D"2 5/' <83/ 2658 O2 3C'%" >%."(?

%7C&=:; 5=' :=<?'=' 5/6 23=3/9 >% A>>/ ? (/"'*, 32C%, :9>4='2 >% 52 :&*1"2, 24/9

<;4O%C 7.8'/"2 @:5% 8<%, /" :6'1*:%", (:9'1%:>/",=5C1%, (.<.7.) '2 72.2>%C'/6' %<%9O%.%,

>*&." 5/ 5*</, 5/ 1/(">?,. K7C:;, O2 <;4O%C >*.">'2 3"2 5;' 7./:=."'? 2'5":5?."B; 5/6

23=3/9 :% (2>79<%, ? :% A<<2 5>?>252.  " 72(5@:%", (2" /" >8'">%, 2'5":5;.CB%", O2

%(5%<%:O/9' >%5A 5;' %7"56&;>*'; 1/(">?.

3.2. U2' 1%95%./ :5A1"/ 5=' 7./(252.(5"(@' %.32:"@' 2'24*.%52" ; %:=5%."(?

%7"O%@.;:; 5/6 5>?>25/, 7/6 O2 1/(">2:O%C 278 (25A<<;</ :6'%.3%C/ %.3/<AT/6 (2" /

5%<"(8, (2O2.":>8, 5=' 5/"&=>A5=' 278 56&8' 7./:(/<<;>*'; <A:7;, (2O@, (2" ;
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27/>A(.6':; (AO% 56&8' B*'/6 :@>25/, 7/6 O2 67A.&%" :5/' 23=38.  (2O2.":>8, O2

:6'5%<%:O%C >% (25A<<;<2 72'"A (2" >2<2(*, :(/97%, ? 7"%:>*'/ 2*.2.

3.3. e2 3C'%" / %7/75"(8, *<%3&/, 5/6 %:=5%."(/9 5/6 23=3/9 278 7.8:=7/ 5;,

V7;.%:C2, %7CT<%a;, 7/6 O2 :6'/1%9%52" 278 %(7.8:=7/ 5/6 2'A1/&/6 %.3/<AT/6.  

*<%3&/, O2 3C'%" >% 5;' T/?O%"2 ;<%(5."(@' 42'@' (.<.7. E%5A 5/' "(2'/7/";5"(8 *<%3&/ (2"

5;' %B*52:; 5=' >*5.=' 7/6 <2>TA'/'52" %B=5%."(A O2 3C'%" ; 5/7/O*5;:; 5=' 7=>A5=' :52

A(.2 5/6 23=3/9 (2" :52 56&8' %'1"A>%:2 :58>"2 %((*'=:;,.

3.4. E%5A 5/' %B/7<":>8 5=' 7=>A5=' :5", A(.%, 5/6 23=3/9, 1;<21? 5;'

5/7/O*5;:; 5=' >2'/>*5.=', 5;' 7./:=."'? 61./<;aC2 (.<.7., O2 2.&C:%" ; 7<?.=:; 5/6

23=3/9 >% '%.8.

3.5. M25A 5;' 7<?.=:; 5;, :=<?'=:;, >% '%.8 1%' 7.*7%" '2 >%C'/6' O9<2(%, 2*.2

>*:2 :' 265?'. ] 52&95;52 7<?.=:;, 5=' :=<?'=' %(4.2:>*'; :% 2'5C:5/"&; 72./&?

(<"5/1<) O2 7.*7%" '2 >;' 67%.T2C'%" 5", 2(8</6O%, 5">*,:

H"A>%5./, 23=3/9 (&<:5) 80 100 150 200 250 300 400

-2./&? (<"5/1<) 0.2 0.3 0.7 1.5 2.0 3.0 6.0

3.6. ] 7<?.=:; >% '%.8 3C'%52" 278 5;' (25@5%.; :5AO>; 7./, 5;' 2'@5%.; >%

2'5<C2. I5:" %C'2" 16'258 '2 242".%C52" 8</, / 2*.2, :5; 1"A.(%"2 5;, 7<?.=:;,. #2 :58>"2

%B2%.":>/9 O2 72.2>%C'/6' >% 5/6, 1"2(875%, 2'/"(5/9, >*&." '2 %B2&O%C 8</, / 2*.2, 278

(AO% (<A1/ 5/6 5>?>25/, 7/6 1/(">AG%52".
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4 . :? D OD J I W P b a P J P I O D J I W P b a P

4.1. E%5A 5;' 7<?.=:; 5/6 23=3/9 >% '%.8 O2 %7"&%".;O%C / 5%<"(8, %B2%.":>8, (2" /

*<%3&/, 5;, (2<?, <%"5/6.3C2, 5=' 56&8' 672.&8'5=' 2658>25=' :6:(%6@' %B2%.":>/9.

4.2. M25A 5;' *'2.B; <%"5/6.3C2, 5/6 61./7"%:5;.C/6, 5/95/ 5./4/1/5%C 5/' 23=38 >%

>"(.*, 7/:85;5%, '%./9, %'@ 7%."/1"(A 3C'%52" / 2'23(2C/, :6>7<;.=>25"(8, %B2%.":>8,. ]

<%"5/6.3C2 5/6 61./7"%:5;.C/6 :6'%&CG%52" >*&." A:(;:;, 7C%:;, :5;' 5">? 5=' 10 25>. (2" ;

1"25?.;:? 5;, 5/6<A&":5/ 3"2 19/ @.%,. m:5%.2 O2 26B;O%C ; 7C%:; >*&." 5; >*3":5; 5">?

87=, 1C'%52" 265? :5;' 72.A3.24/ 1.5. 5;, 7./1"23.24?, 265?, (2" ; 1"25?.;:? 5;, %7C:;,

5/6<A&":5/' 3"2 19/ @.%,.

4.3. U' 8<; 5; 1"A.(%"2 5;, 1/(">?,, 1;<21? 278 5;' *'2.B; 7<?.=:;, 5/6 23=3/9 >%

'%.8 >*&." 5;' 29B;:; 5;, 7C%:;, :5; >*3":5; 5">? 5;, O2 3C'%52" *<%3&/, 5/6 5>?>25/, 7/6

1/(">AG%52" :' 8<%, 5", :6'1*:%", (2" 5", 2'5":5;.CB%", (2" 56&8' %'C:&6:? 5/6, 2' %>42'CG/6'

%'1%CB%", 5A:;, 67/&@.;:;,.

4.4.  7/"21?7/5% 1"2../? '%./9 278 5", :6'1*:%", 5/6 23=3/9 %C'2" 272.A1%(5; (2"

:6'%7A3%52" 5;' A>%:; 1"2(/7? 5;, 1/(">?,, 5;' %((*'=:; 5/6 23=3/9, 2' 272"5%C52", 5;'

27/(25A:52:; 5;, (2(/5%&'C2, :9>4='2 >% 5", /1;3C%, 5;, V7;.%:C2, %7CT<%a;,, 5/'

(252</3":>8 8<=' 5=' :&%5"(@' 1272'@' :5/' 2'A1/&/ %.3/<AT/ (2" 5;' %72'A<;a; 5;,

1/(">?, ? 5=' 1/(">@' >*&." 5;' 7<?.; %7"56&C2 5/6,. U% 7%.C75=:; 7/6 (25A 5;'

7./1/(">2:C2 O2 1"27":5=O/9' %C5% >%525/7C:%", :=<?'=' %C5% 1"2463*, 585% ; 7C%:; O2

7.*7%" '2 26B;O%C >*&." 5;' 5%<"(? 5">? 1/(">?, 5;, :% 5.87/ @:5% '2 (252:5%C %6&%.*:5%.;

; 1"27C:5=:; 5=' 56&8' 25%<%"@' 5;, :=<?'=:;,.

4.5. E%5A 5/ 7*.2, 5;, (9."2, 1/(">2:C2, ; /7/C2 O2 *&%" %7"59&%" 5*<%"2 O2 7.*7%"

'2 1"25;.;O%C ; >*3":5; :525"(? 7C%:; >*:2 :5/6, :=<?'%, >*&." '2 :6>7<;.=O%C ; %7C&=:;

:% 9a/, 5/6<A&":5/ 30%(. 7A'= 278 5;' 3%'*5%".2 5=' :=<?'=', *5:" 7/6 '2 (25242'%C 278

5;' *'1%"B; 5=' >2'/>*5.=' (AO% 56&8' T<AT; 7/6 O2 >7/./9:% '2 72./6:"2:O%C (25A 5;'

%.32:C2 %7C&=:;,.
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5 . 4 M H I J L F J P I V M C I J L F O D J I W P b a M F

5.1. E%5A 5;' (252:(%6? %'8, :;>2'5"(/9 5>?>25/, 5;, :=<?'=:;, (:2' 5*5/"/

5>?>2 2'24*.%52" 5/ >%52B9 19/ 4.%25C=' >%3A</6 >?(/6, ) O2 7.*7%" '2 3C'%"

:6>7<;.=>25"(? 1/(">2:C2 :' 8</ 5/ 1C(56/ >% %42.>/3? 7C%:;, 3"2 19/ @.%, C:;,

5/6<A&":5/ >% 5;' >*3":5; :525"(? 7C%:;. I5:" %<*3&/'52" /" :6'1*:%", 2'A>%:2 :52 5>?>252

7/6 1/(">A:O;(2' &=.":5A.  " O*:%", :9'1%:;, 5=' 5>;>A5=' 265@' O2 >*'/6' 2(A<675%,

>*&." 5;' 27/7%.A5=:; 5;, :6>7<;.=>25"(?, 265?, 1/(">2:C2,.

5.2. U5;' 7%.C75=:; 3%'"(?, 1/(">?, 5>;>A5=' >%52B9 4.%25C=', :% 2'5"(25A:52:;

/.":>*'=' 7=>A5=', &.;:">/7/"/9'52" /" 1"(<%C1%, 5=' 4.%25C=' 87/6 2658 %C'2" 16'258.

5.3. f<<%, 3%'"(*, 1/(">*, (2O@, (2" 5%<"(? 1/(">? %C'2" 16'258 '2 3C'/6' 3"2

5>?>252 >%32<95%.2 278 265A 7/6 2'5":5/"&/9' 2'A>%:2 :% 19/ 4.%A5"2, 1;<21? 3"2

5>?>252 7/6 7%."<2>TA'/6' 1C(562 >% /.":>*'/ 2."O>8 4.%25C=' ? :5/>C=' 61./<;aC2,.

6 . :?S V@ J D C C D OD J I W P b I e H

6.1. ] 8<; 1"21"(2:C2 (AO% 1/(">2:C2, >% 52 :5/"&%C2 5/6 5>?>25/, 23=3/9 7/6

1/(">AG%52", /" 1"21/&"(*, %'*.3%"%, (2" /" :63(%(.">*'%, 72.25;.?:%", (25A 5;' 1"A.(%"2

5;, 1/(">?, (2523.A4/'52" :5/' 587/ 5=' *.3=' >% 2(."T? &./'"(8 7./:1"/.":>8 :%

5."7<8567/ "T"T<C/ 1/(">@'", 5/ /7/C/ 7./:67/3.A4%52" 278 5/' %(7.8:=7/ 5/6 2'A1/&/6

%.3/<AT/6 (2" %(7.8:=7/ 5;, V7;.%:C2 %7CT<%a;,.

6.2. #2 %<255@>252 7/6 1"27":5@'/'52" :5", 1/(">2:C%, %72'/.O@'/'52" 2>*:=, 278

5/' 2'A1/&/ &=.C, 7.8:O%5; 27/G;>C=:;.

6.3.  >;&2'"(8, %7CT<%a;, (2O/.CG%" 5;' ;>%./>;'C2 5;, '*2, 1/(">2:C2, 5/6

5>?>25/, 5;, :=<?'=:;, :% 7%.C75=:; 7/6 1%' %C'2" 16'258 '2 27/(252:52O/9' /" T<AT%,

? /" %<<%Ca%", (25A 5;' 1/(">2:C2.
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6.4.  " :&%5"(*, %33.24*, :5/ T"T<C/ 1/(">@' 27/5%</9' :5/"&%C2 (25A.5":;,

"7.=5/(8<</6 1/(">?," 9:5%.2 278 5; O%@.;:; 5/6, 278 5/' 7./Z:5A>%'/ 5;, V7;.%:C2,

%7CT<%a;, 7/6 1"%6O9'%" 52 *.32.
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5

07<$==7 7 95"7 .;, 7:( "<7 ( &$ (*.+25(

1 . 7 H V I J M a W M H D

] 5%&'"(? 7./1"23.24? 24/.A :52 (2<9>>252 4.%25C=' 7/6 *&/6' (2O2.8

A'/"3>2 7.8:T2:;, >%52B9 200 ¸1000 mm 3"2 %3(252:5A:%", :% 7%."/&*, :5", /7/C%,

(6(</4/./9' /&?>252 (2" 7%G/C (2" 67/TA<</'52" :% (6(</4/."2(8 ? :% A<</ 72.8>/"/

4/.5C/.

2 . $ C I J d

#/ 6<"(8 7/6 O2 &.;:">/7/";O%C %C'2" %<258, &65/:C1;./, (DUCTILE IRON). #2 6<"(A

265A (252:(%6AG/'52" :9>4='2 >% 5/ :9:5;>2 7/"/5"(?, /.3A'=:;, 5/6 H"%O'/9,

-./597/6 ISO 1083.

3 . :D I @ V X V P JP I O D J I W L F

U5/' %<258 &65/:C1;./ 52 >8."2 5/6 3.24C5; *&/6' :42"./%"1? >/.4?. R658 >%"@'%"

5/' (C'16'/ %BA7<=:;, 5=' .;3>A5='.

#2 T2:"(A 7<%/'*(5?>252 5/6 %<25/9 &65/:C1;./6 %C'2":

- R'5/&? :5/6, (.212:>/9, (2" :5/' %4%<(6:>8

- Va;<8 8."/ %<2:5"(85;52,

] 7/"85;52 (2" /" 1/(">*, 5=' 6<"(@' 7.*7%" '2 :6>4='/9' >% 52 7.85672 ISO 1083

(2" K6.=72Z(? -./1"23.24? EN 124 >% 2'5C:5/"&; Kc # KX 124.

#2 (2<9>>252 (2" 52 7<2C:"2 O2 4*./6' %>42'? :?>2':; =, 2(/</9O=,:
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- #/ :?>2 5/6 K6.=72Z(/9 -./597/6 KX 124

- #;' 2'A</3; (25;3/.C2 2'5/&?, (7.&. D400)

- #/ :?>2 2'23'@.":;, 5/6 (252:(%62:5?

#2 1/(C>"2 7.*7%" '2 %<*3&/'52" 2' :6>4='/9' >% 5", 272"5?:%", 7/6 24/./9' :5;'

2'5/&? :% 48.5":; 5;, 2'5C:5/"&;, (25;3/.C2,. #2 4/.5C2 1/(">?, 3"2 (AO% (25;3/.C2

1C'/'52" 72.2(A5=:

M25;3/.C2 L/.5C/ 1/(">?, :% KN

A 15 15

B 125 125

C 250 250

D 400 400

E 600 600

F 900 900

R78 52 72.27A'= O2 &.;:">/7/";O/9' :5;' 72./9:2 %.3/<2TC2 /" (25;3/.C%, _ 125

(2" D 400.

4 . 0 P V X E D ? a P

U9>4='2 >% 5", K6.=72Z(*, -./1"23.24*, /" T2:"(*, (25;3/.C%, 7<2":C=' (2"

(2<9>>25/, %C'2":

K 600 - 2'5/&? > 60 58'/6, ((25A<<;<2 3"2 %"1"(*, 7%."/&*, 87=, %.3/:5A:"2, <">%'"(*,

G@'%, (.<.7.).

D 400- 2'5/&? > 40 58'/6, ((25A<<;<2 3"2 7%G81./>/6,, <=.C1%, /1"(?, (6(</4/.C2,,

%O'"(/9, (2" 2:5"(/9, 1.8>/6,).

C 250- 2'5/&? > 25 58'/6, ((25A<<;<2 3"2 7%G81./>/6,, 7%G/1.8>"2, (.A:7%12

1.8>=', 7<2Z'A 5>?>252 /1@' (2" &@.=' :5AO>%6:;, 7/6 1*&/'52" >%3A<2 4/.5C2).

_ 125 - 2'5/&? > 12,5 58'/6, ((25A<<;<2 3"2 7%G/1.8>"2 (2" 2'A</3%, %7"4A'%"%, ).
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5 . : C P a b I P J P C U W Wd VS H

#2 7<2C:"2 5=' (2<6>>A5=' 4.%25C=' 278 DUCTILE IRON O2 4*./6' %<2:5"(8

12(59<"/ / /7/C/, O2 72.*&%":

- -<?.; :5%32'85;52

- -<?.; %B/61%5*.=:; O/.9T/6 (25A 5;' 1"*<%6:; 5=' /&;>A5='

- R7/..84;:; (.212:>@'

- U52O%.85;52 5/6 (2<9>>25/, >*:2 :5/ 7<2C:"/

6 .  DY DG L V X b X

#2 7<2C:"2 (2" (2<9>>252 O2 5/7/O%5/9'52" 278 2'A1/&/ :9>4='2 >% 52 :&*1"2

5;, >%<*5;,. U52 :&*1"2 2'23.A4/'52" /" (25;3/.C%, :9>4='2 >% 5", K6.=72Z(*,

-./1"23.24*,.

......................................................................................................................................................
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&$ (*.+"5",.7  "=7&.7 7:( 97.( &$ (*.+25(

1 . 7 H V I J M a W M H D

] 5%&'"(? 7./1"23.24? 3"2 52 &65/:"1%.*'"2 5%>A&"2, 27/T<*7%" :5;' (252:(%6? (2"

5/7/O*5;:; :52 4.%A5"2 (AO% &65/:"1%.*'"/6 5%>2&C/6 ? %B2.5?>25/, 7/6 272"5%C52" 3"2

5>?>2 5/6 *.3/6, (87=, &65/:"1%.*'"%, T2O>C1%,, 5%>A&"2 1"*<%6:;, :=<;'@:%=' (.<.7),

%(58, 278 (2<9>>252 4.%25C=' (/.O/3='"(A ? (6(<"(A).

2 . 7 HP C D E a M F

#/ 6<"(8 7/6 O2 &.;:">/7/";O%C O2 7%."*&%" 5/6<A&":5/ (25A 7%'?'52 %(25/:5A

&65/:C1%./ (2O2.?, 7./*<%6:;, (-PM) :% &%<@'%,. #/ 678</"7/ 6<"(8 >7/.%C '2 %C'2"

72<"8, &65/:C1;./, :% A.":5; 7/"85;52.

3 . $QZ U C I J D T N U Ve H V M W P N a S H

] (252:(%6? 5=' &65@' 5%>2&C=' 7.*7%" '2 3C'%" >% %B2".%5"(? %7">*<%"2, '2

72./6:"AG%" %7"4A'%"2 O.29:;, 42"A, >AG2 :6>723? (2" />/"/3%'? 7/6 '2 27/5%<%C52"

278 <%75/9, (2" (2'/'"(/9, (8((/6,. #/ >*52<</ 7.*7%" '2 %C'2" 2.(%5A >2<2(8 @:5% '2

3C'%52" ; 1"A5.;:; (2" ; 5/>? 5/6, (2O@, (2" ; (25%.32:C2 5/6 >% <C>2, >% 5.67A'" (2"

7."8'" %9(/<2. ] :(<;.85;5A 5/6 1%' O2 7.*7%" '2 B%7%.'A 5", 210 >/'A1%, BRINEL.

4 . ghX NU Ve H V M W P N a S H

#/ 6<"(8 (25A 5/ &9:">/ O2 7.*7%" '2 3%>C:%" 5*<%"2 52 (2</97"2 (2" '2 >?

72./6:"AG%" %<A55=>2, 7.&. 46::2<C1%,, .=3>*,, 2.>/9, 5?B;, (2" 1"2(/7?, :6'*&%"2,,

:(/6."*, (.<.7. ] %7"4A'%"2 5=' 5%>2&C=' O2 7.*7%" '2 %C'2" 5*<%"2 />2<? &=.C,

%<255@>252 >% >/.4? a=.C2:;,.
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5 . " Y I Qd H M I P L O ? P bX F

K"1"(? 7./:/&? O2 1/O%C @:5% /" %7"4A'%"%, :5%.*=:;, (O6.C1%,, 4<A'5G%, (.<.7.) '2

%C'2" 278<652 %7C7%1%,, >% 16'2585;52 5*<%"2, %724?, >%52B9 5/6,, @:5% '2

%B2:42<CG%52" ; (2<? *1.2:;, (8&" :5.%T<*, %7"4A'%"%,). D"2 5;' (2'/'"(? %7C5%6B; 5='

72.27A'= / %.3/<AT/, O2 67/&.%@:%" 5/' 7./>;O%65? 5/6 (&65?."/ (.<.7.) :5;'

58.'%6:; ? 7<A'":; 5=' %7"42'%"@' :5%.*=:;, :9>4='2 >% 5;' (.C:; 5;, V7;.%:C2,,

&=.C, 2BC=:; "1"2C5%.;, 7<;.=>?,. MAO% %<255=>25"(8 5%>A&"/ :5; :5%.*=:; O2

27/>2(.9'%52" :% TA./, 5/6 7./>;O%65?.

6 . :P?P JD C D TG X b X M ? E P b Ie H

-."' 278 (AO% &95%6:; (2" (25A 5;' 1"A.(%"2 5;, 7./%5/">2:C2, 5=' 6<"(@', 5;,

%.32:C2, &95%6:;, 7.*7%" '2 (2<%C52" / 2.>81"/, 67A<<;</, 5;, V7;.%:C2, / /7/C/, (25A

5;' (.C:; 5/6 >7/.%C '2 72.2(/</6O?:%" 5;' 8<; %.32:C2. D"2 5/' <83/ 2658 / %.3/<AT/,

%C'2" 67/&.%=>*'/, '2 %"1/7/"%C 5;' V7;.%:C2 19/ 5/6<A&":5/ >*.%, 7."' 278 (AO%

5>;>25"(? 5?B; 3"2 5;' 72.23=3? 5=' %"1@' 7/6 *&/6' 72.233%<O%C, 3"2 5/ :(/78 5;,

72.2(/</9O;:;, 5;, %.32:C2, (2" <?a;, 1/(">C=', 2' (.C'%" 2658 272.2C5;5/ ;

V7;.%:C2. R658 5/ 1"(2C=>2 5;, V7;.%:C2, %C5% %B2:(;O%C %C5% 8&", 1%' >%"@'%" 5;' %6O9';

5/6 2'A1/&/6 %.3/<AT/6 3"2 5;' 7/"85;52 5/6 6<"(/9 (2" 3"2 5", 678</"7%, 67/&.%@:%",

5/6.

7 . + I P b V d b M I F N U Ve H V M WP N a S H

 " 1"2:5A:%", 5=' 5%>2&C=' 7.*7%" '2 :6>4='/9' >% 2(.CT%"2 7./, 265*, 7/6

1%C&'/'52" :52 :&*1"2, 52 /7/C2 :6'/1%9/6' 5;' >%<*5; ? 5", %'5/<*, 5;, V7;.%:C2,

H"/C(;:;, I.3/6. U2' 7%."O@."2 2'/&?, /.CG/'52":

2. 3"2 TA./, + 8%

T. 3"2 7A&/, + 8% (2" -5% >% >*3":5/ 7%."O@."/ +2,5&"<. (2" - 1,5&"<.
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8 . =XNP H I J L F O D J I W L F YP ?P C Pi Z F VS H N U Ve H V M W P N aS H

D"2 5/' *<%3&/ 5;, 7/"85;52, 5/6 &65/:"1?./6 ; V7;.%:C2 >7/.%C '2 G;5?:%" 5;'

%(5*<%:;, :% (25A<<;</ %7C:;>/ %.32:5?."/, 5=' 72.2(A5= 1/(">@': (D"2 (AO% %C1/,

1/(">?, O2 <2>TA'/'52" >*&." 5.C2 1/(C>"2 (AO% &95%6:;, 7/6 O2 %<*3&/'52").

2. +DJIWZ JdWhXF: D"2 5;' 1/(">? (A>a;, O2 &.;:">/7/";O/9' 5*<%"2 (6<"'1."(A

1/(C>"2 1"2>*5./6 25 &<:5 (2" >?(/6, 600 &<:5. #/ 1/(C>"/ O2 5/7/O%5%C52" :%

(25A<<;<; >;&2'? 1/(">?, (A>a;,, >%52B9 %1.A'=' 7/6 27*&/6' 5/ *'2 278

5/ A<</ 500&<:5, 7/6 O2 7.*7%" '2 T2:5AB%" &=.C, '2 :7A:%" /<"(8 4/.5C/ 320

&3. %42.>/:>*'/ :5; >*:; 5/6 2'/C3>25/, >%52B9 5=' %1.A'='. R658

2'5":5/"&%C :% 5A:; 26 &3./&<:52. #/ T*</, 5; :5"3>? 5;, O.29:;, O2 7.*7%" '2

%C'2" 5/6<A&":5/ 5 &<:5.  " 7<%6.*, 5=' 2(>@' 5=' %1.A'=' (2" 5/6 5>?>25/,

%42.>/3?, 5/6 4/.5C/6 O2 :&;>25CG/6' >%52B9 5/6, 3='C2 45/ (2" O2

%'@'/'52" >% (9<"'1./ 2(5C'2, 2 &<:5.

T. +DJIWZ J?DTbXF: D"2 5;' 1/(">? (./9:;, O2 &.;:">/7/";O%C 278<652

/.O/3='"(A 7.":>25"(8 1/(C>"/, >% 7<%6.A 40 &<:5 (2" >% >?(/, 200 &<:5. #/

1/(C>"/ O2 5/7/O%5;O%C >*:2 :% (25A<<;<; >;&2'? (./9:;,, >% (."8, 7A'= :%

*1.2'2 7/6 27*&/6' >%52B9 5/6, 160 &<:5. #/ 1/(C>"/ O2 7.*7%" '2 2'5*B%"

&=.C, '2 :7A:%", :% (597;>2 5/6 (."/9 TA./6, 12 &3., 5/ /7/C/ 7*45%"

%<%9O%.2 278 9a/, 400&<:5 7A'= 5/6 (2" 2(."T@, :5; >*:; 5/6 2'/C3>25/,

7/6 :&;>25CG%52" >%52B9 5=' %1.A'='. ] (%42<? 5/6 (."/9 O2 27/5%<%C52" 278

(6<"'1."(8 5/>*2 >% %7C(%'5.; 3='C2 90/ (2" 2(5C'2 50 &<:5.  AB/'2, 5/6

(6<C'1./6 O2 %C'2" /."G8'5"/, (2" (AO%5/, 7A'= :5/' AB/'2 5/6 1/(">C/6.  "

2(>*, 5/6 %1.A'/6 O2 %C'2" 87=, 1"23.A4/'52" :5;' 7./;3/9>%';

72.A3.24/.

*XWMaSbX:  >*:/, 8./, 5=' 27/5%<%:>A5=' 5=' 72.27A'= 1/(">@' 1%' 7.*7%"

'2 %C'2" (25@5%./, 5;, /."G8>%';, %<A&":5;, 5">?, (AO% 4/.A. U6'A>2 5/

27/5*<%:>2 (AO% &=.":5?, 1/(">?, 1%' %7"5.*7%52" '2 1C'%" 5">? >"(.85%.; (25A

10% 278 265?' 7/6 /.CG%52" :2' %<A&":5; :9>4='2 >% 5/6, 72.27A'= 8./6,.

R4/9 :6>7<;.=O/9' (2" /" 678</"7/" 8./" 5;, 7./1"23.24?, 265?,, O2
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72.2<2>TA'/'52" 52 7./Z8'52 &95%6:;,. U% 2'5CO%5; 7%.C75=:; 8<2 52

7./Z8'52 5;, 2'5C:5/"&;, &95%6:;, O2 27/>2(.9'/'52" &=.C, (2>"A %B*52:;.

3. :P?PCPiZ NUVeH VMWPNaSH: R78 5;' V7;.%:C2 H"/C(;:;, I.3/6 O2 3C'%52"

7./:=."'? 5>;>25"(? 72.2<2T? (2" G93":; 5=' &65@' 5%>2&C=', >% TA:; 52

27/5%<*:>252 5=' 7"O2'@' 1/(">@' (./9:;, (2" (A>a;, 7/6 %(5%</9'52",

(2O@, (2" 5;, >2(./:(/7"(?, %B*52:?, 5/6,. #/ (A<6>>2 O2 *&%" 7%.">%5."(A

:% 19/ :;>%C2 4=<"*, >% :5"T2./9, T.2&C/'%, 3"2 5;' (25A<<;<; :5%.*=:;

</:5/9 ? %"1"(/9 %.32<%C/6 7/6 &.;:">/7/"%C52" :5; >%52587":? 5/6 278 5/

:58>"/ 5/6 4.%25C/6. E% 5;' 7./:=."'? (2" 5>;>25"(? 72.2<2T? O2

72C.'/'52" 678a; 52 27/5%<*:>252 5=' %.32:5;."2(@' 1/(">@' 7A'= :52

1/(C>"2 5;, 2'5C:5/"&;, &95%6:;,. #2 %C1; 7/6 72.21C1/'52" O2 %B%5AG/'52"

%.32:5;."2(A. ] /.":5"(? 72.2<2T? O2 3C'%" >%5A 5;' 72.A1/:; /<8(<;.;,

5;, 7./>?O%"2, (2" 5/ '=.C5%./ :% 5.%", >?'%, >%5A 278 5;' 5%<%652C2

72.A1/:;, :% 5.87/ @:5% '2 >7/.%C (25A 5/ 1"A:5;>2 2658 '2 %B2(."T=O%C ;

7"O2'? 972.B; (.6>>*'=' %<255=>A5='.

9 .  DY DG L V X b X

#2 &65/:"1%.*'"2 5%>A&"2 O2 5/7/O%5/9'52" 278 5/' 2'A1/&/ 87=, 42C'/'52"

:52 :&*1"2 5;, >%<*5;,.
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* "47,;*2 =" 7*97< .0( $<.0( (47<70 ;=7)

1 . 4 M H I J d

R65? ; 7./1"23.24? 24/.A :5", %72<%Ca%", 5=' %7"42'%"@' >% 2:42<5"(8 6<"(8

(32<A(5=>2) 6783%"=' &@.=' ? 1=>A5=' ? 5/C&=', 3"2 5;' 27/463? %":./?, '%.@' (2"

(252:5./4?, 5=' %7"42'%"@'.

2 . :? D M V D I W P b a P

2.1 -./ 5=' %72<%Ca%=' >% 5/ :5%32'=5"(8 32<A(5=>2, 3C'%52" 7./:%(5"(8, (2O2.":>8,

5=' %7"42'%"@' 278 B*'2 :@>252, <A1"2, <C7;, :(8'; (.<.7.

2.2  " %7"4A'%"%, 7/6 *&/6' 78./6, O2 (2O2.CG/'52" >% 5.Ca">/ ? 2>>/T/<? ?

61./T/<? 3"2 5;' 1;>"/6.3C2 63"/9, (2" (2O2.?, %7"4A'%"2,.

3 . \ D XG X V I J L F Y ? D O I P E ? PQ L F

_2:"(A &.;:">/7/"/9'52" /" 3%.>2'"(*, 7./1"23.24*, RP_ (ABDICHTUNG VON

INGENIEURBAUWERKEN) DS 835/1982, (2O@, (2" /" 7./1"23.24*, DIN 4117 (2" DIN 4122.

4 . $ C I J d  -  . O I @ V X V M F

4.1 #/ 6<"(8 :5%3A'=:;, %C'2" :52O%.8 O/B/5./7"(8 32<A(5=>2, 7/6 7%."*&%" >29./

2:42<5/<A:5"&/, .;5C'%,, 7</9:"/ :% (2/65:/9(, >% %<A&":52 21.2'?, 21"27*.2:5/ 278

5/ '%.8 >% >"(.8 B%.8 7A&/, (1 &<:5) (2" >%3A</ T2O>8 %<2:5"(85;52,.

4.2 #/ 32<A(5=>2 7%."*&%" 6a;<8 7/:/:58 2:42<5/<A:5"&/6 (7A'= 278 60%), >%

27/5*<%:>2 '2 1;>"/6.3%C52" %<2:5"(? :5%32'=5"(? >%>T.A'; >% >%3A<; &./'"(?

71



1"A.(%"2 2'5/&?,, 2'O%(5"(8 :% /B*2, TA:%",, A<252 (2" :5", (2"."(*, :6'O?(%,. #/

32<A(5=>2 1%' %C'2" 5/B"(8, 1%' 7%."*&%" 1"2<95%, (2" 2.2"@'%52" >% '%.8. R:52.@'%52"

%9(/<2 :5", 1/>"(*, %7"4A'%"%, (B9</, >*52<</, :(6.81%>2 (.<.7) (2" :&;>25CG%" <%75?

>%>T.A'; (4"<>) >% %<2:5"(85;52 (7A'= 278 200%).

5 . "QP ? WD E L F

5.1 #/ :5%32'=5"(8 2:42<5/<A:5"&/ (32<A(5=>2) &.;:">/7/"%C52" 3"2 5*<%"2 :5%3A'=:;,

67/3%C=', 52.25:@', O%>%<C=', 7":C'2, (.<.7.

5.2  R'A1/&/, >% >*.">'A 5/6 (2" :9>4='2 >% 5", /1;3C%, 5=' %.3/:52:C='

(252:(%6?, O2 2:52.@:%" 5;' %7"4A'%"2 7/6 7.*7%" '2 %C'2" :5%3'? (2" (2O2.? >%

2:42<5"(8 7./:525%65"(8 2:5A." >29./6 &.@>25/, >% TA:; /B%"1=>*'; A:42<5/ %"1"(?,

7/"85;52, >% %(<%(5/9, 1"2<95%,. k52' :5%3'@:%" 5/ 2:5A." 585% ; %7"4A'%"2

%7":5.@'%52" >% 5/ :5%32'=5"(8 32<A(5=>2 >% 5;' T/?O%"2 &8.5"';, T/9.5:2,, 7"'*</6 ?

a%(2:5?.2 :% 2-3 :5.@:%", >% 2'2</3C2 6<"(/9 1 &3./>2 3"2 (AO% :5.@:;. R' 5/

32<A(5=>2 %7":5.=O%C >% 62<87<%3>2 ? 62</i42:>2, 585% 52 27/5%<*:>252 O2 %C'2"

(2<95%.2. D"2 '2 7./:525%6O%C 5/ 32<A(5=>2 278 4O/.*, 7/6 7./(2<%C / ?<"/,,

%42.>8G%52" :5;' %7"4A'%"2 %"1"(8 :5%32'=5"(8 &.@>2.

6 .  M N H I J d N P? P J V X ? I b V I J d

U9>4='2 >% 5/ 7":5/7/";5"(8 M.K.H.K. 2."O>8, 9173/178/1985 52 5%&'"(A

&2.2(5;.":5"(A 5/6 32<2(5@>25/, %C'2" 52 %B?,:

- _A./, 1000 &3.>/<"5

- -%."%(5"(85;52 :% :6'1%5"(8 6<"(8 ..........................................................................

- -%."%(5"(85;52 :% 21.2'? 6<"(A 3% 5/ >*3":5/

- K<2:5"(85;52 3"2 7A&/, >%>T.A';, 1,1 &<:5. 450% %<A&":5;

- V125/7%.2585;52 (0,2 BAR 3"2 8=) :5%32'=5"(8

63./>/'=5"(8

- K72'232<2(5/7/C;:; 8&"
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7 . [ C M E N D I

7.1  R'A1/&/, %C'2" 67/&.%=>*'/, '2 %<*3&%" 7./:%(5"(A 5;' 7/"85;52 (2" 5/ %C1/, 5/6

32<2(5@>25/, (2" '2 67/TA<<%" 1%C3>252 :5;' V7;.%:C2 %7CT<%a;, 3"2 *3(.":;.

7.2  " *<%3&/" O2 7.23>25/7/"/9'52" 278 (.25"(8 %.32:5?."/ (MKHK).
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* "47,;*2 =" ":7<".9(=",( $<.0(

1 . 7 H V I J M a W M H D

] 7./1"23.24? 265? 24/.A 5/ %72<%"48>%'/ :5%32'=5"(8 (/'C2>2 >% TA:; 5/

5:">*'5/. :5;' :6'*&%"2 2'2<9/6>% 5/' 5.87/ %7A<%"a;, 3"2 5;' :5%3A'=:; :5/"&%C='

:(6./1*>25/,, 5/"&/7/"C2,, :/TA (.<.7. D%'"(A ; 7./1"23.24? 265? 7%."<2>TA'%" 5/

2'24%.8>%'/ 6<"(8 3"2 '2 7./:525%9/'52" 278 5;' 1"%C:16:; 63.2:C2, /" 5/C&/" (2" 52

1A7%12 5=' 5%&'"(@' *.3='. K42.>8G%52" :% 7%."75@:%", 278 27<? 63.2:C2 >*&." (2"

'%.8 678 7C%:;.

2 . . O I @ V X V M F

KC'2" *'2 %72<%"48>%'/ :5%32'=5"(8 (/'C2>2 >% TA:; 5/ 5:">*'5/.

§ -./:4*.%" 7<?.; :5%32'85;52 :% 61./:525"(? 7C%:; *=, 7 atm (25A DIN 1048.

§ -./:525%9%" 5/ :(6.81%>2 278 %'2'O.A(=:;.

§ -./:49%52" A.":52 :% /.6(5A 67/:5.@>252, 87=, :(6.81%>2, 5/"&/7/"C2, :/TA (2"

>7/.%C '2 72.2<AT%" 2.';5"(*, 7"*:%",.

§ K42.>8G%52" 27<A (2" /"(/'/>"(A.

§ H% 1"2T.@'%" 5/ &A<6T2 5/6 /7<":>*'/6 :(6./1*>25/,.

§ M2525A::%52" =, 7./Z8' 7./:52:C2, %7"42'%"@' :(6./1*>25/, :9>4='2 >% 5/

7.8567/ KX 1504-2.

3 . & ? X b I W @ V X V P - "QP? W D E L F

§ U5%3A'=:; :5/"&%C=' :(6./1*>25/,, 5/"&/7/"C2, (2" :/TA. K42.>8G%52" :%

7%."75@:%", 278 27<? 63.2:C2 >*&." (2" '%.8 678 7C%:;.

§ M25A<<;</ 3"2 :5%3A'=:; 67/3%C=' (.<.7.
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§ -./:4*.%" 5; 16'2585;52 %( 5=' 6:5*.=' :5%32'/7/C;:;, 6783%"=' &@.='

%:=5%."(A, 1"85" >7/.%C '2 72.2<AT%" 2.';5"(*, 7"*:%", 5/6 '%./9 &=.C, '2 &.%"2:O%C

2'5":5?."B;, <83= 5;, 278<65;, 7.8:46:;, 7/6 *&%" >% 5/ 678:5.=>2.

4 . " ? E P b a M F M Y d C M Ih X F

4.1 -./%5/">2:C2 5;, %7"4A'%"2, 7/6 O2 %72<%"4O%C

§ #/ 678:5.=>2 7.*7%" '2 %C'2" 272<<23>*'/ 278 67/<%C>>252 <21"/9, :(8'%,, :2O.A

6<"(A (<7.

§ U;>%C2 1"2../@' 7.*7%" '2 :4.23CG/'52" >% 5/ 67%.52&%C2, 7?B;, 5:">*'5/.

L=<"*, :5/ :(6.81%>2 7.*7%" '2 3%>CG/'52" (2" '2 %B/>2<9'/'52" 24/9 7.@52

27/>2(.6'O/9' 52 &2<2.A :(9.2 (2" 1"2T.2&%C ; %7"4A'%"2.

§ #2 B9<"'2 >/.*<2 (2" /" 4/6.(*5%, 7.*7%" '2 (8T/'52" :% TAO/, 7%.C7/6 3 cm >*:2

:5/ :(6.81%>2 (2" /" 5.97%, '2 3%>CG/'52" >% 5/' 72.27A'= 5.87/.

§ V7A.&/'5%, 2.>/C %.32:C2, 2'/C3/'52" :% >/.4? V, :% 8</ 5/ >?(/, 5/6,, :% TAO/,

7%.C7/6 3 cm (2" 3%>CG/'52" =, A'=.

§ D='C%, :% %:/&?, 87=, ; :6>T/<? 127*1/6 >% 5/"&C/, 7.*7%" '2 :5./336<%9/'52".

§ U% 7%."75@:%", 5/"&/7/"C2, 7.*7%" '2 *&%" 7./;3;O%C 7./:%(5"(8 2.>/<83;>2 ? >C2

:5.@:; 5:">%'5/(/'C2, %'":&6>*';,.

4.2 #.87/" %42.>/3?, (2" &.?:;,

42.1 #/ :5%32'=5"(8 (/'C2>2 7./:5CO%52" 7.//1%65"(A :5/ '%.8 678 2'A1%6:;, >*&." '2

:&;>25":5%C *'2, />/"/3%'?, 7/<58,, (25A<<;</, 3"2 %7A<%"a;.

4.2.2 ] %7"4A'%"2 %42.>/3?, 7.*7%" '2 1"2T.*&%52", &=.C, 8>=, '2 :&;>25CG/'52"

<">'AG/'52 '%.A. #/ 6<"(8 %42.>8G%52" >% T/9.5:2 :% 19/ ? 7%."::85%.%, :5.@:%",,

2'A</32 >% 5;' (25278';:;.

42.3 -A&; >%32<95%.2 278 1 mm 2'A :5.@:; 7.*7%" '2 27/4%93/'52", <83= 5/6

("'19'/6 .;3>A5=:;, 5/6 6<"(/9. MAO% '*2 :5.@:; %42.>8G%52" 24/9 :5%3'@:%" ;
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7./;3/9>%';. ] 4.%:(/%7"&.":>*'; %7"4A'%"2 7.*7%" '2 7./:525%9%52" 278 5", 6a;<*,

O%.>/(.2:C%,, 5; T./&? (2" 5/' 723%58.

4.3 M252'A<=:; - #%&'"(A &2.2(5;.":5"(A

R'A</32 >% 5;' %7"TA.6':; 278 5/ '%.8, ; %<A&":5; 272"5/9>%'; :6'/<"(? (252'A<=:;

(2" 5/ 2'5C:5/"&/ :6'/<"(8 7A&/, :5.@:;, 5/6 6<"(/9 %C'2":

K7"TA.6':; K<A&":5; (252'A<=:; K<A&":5/ 7A&/,

V3.2:C2 2,0 Kg/m² -%.C7/6 1,5 mm

X%.8 &=.C, 7C%:; 3,0 Kg/m² -%.C7/6 2,0 mm

X%.8 678 7C%:; 3.5 - 4,0 Kg/m² -%.C7/6 2,5 mm

R' ; :6:(%62:C2 %C'2" :5%32'? (2" ; 27/O?(%6:; 3C'%52" :=:5A, 585% ; :(8'; >7/.%C '2

46<2&O%C 2'*724; 5/6<A&":5/' 3"2 *'2 &.8'/.

#/ 7./Z8' 7%."*&%" 5:">*'5/ 5/ /7/C/ 2'5"1.A 2<(2<"(A >% '%.8 (2" (2" 52B"'/>%C52" =,

%."O":5"(8.
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* "47,;*2 =" ":(^".+.02 52 .,2

1 . 7 H V I J M a W M H D

] 7./1"23.24? 265? 24/.A 5/ %72<%"48>%'/ %7/B%"1"(8 :9:5;>2 19/ :6:525"(@'

>% TA:; %7/B%"1"(*, .;5C'%,. U5;' :6'*&%"2 2'2<9/6>% 5/' 5.87/ %7A<%"a;, 3"2 5;'

:5%3A'=:; :5/"&%C=' :(6./1*>25/,, 5/"&/7/"C2,, :/TA (.<.7. D%'"(A ; 7./1"23.24? 265?

7%."<2>TA'%" 5/ 2'24%.8>%'/ 6<"(8 3"2 '2 7./:525%9/'52" 278 5;' 1"%C:16:; 63.2:C2,

/" 5/C&/" (2" 52 1A7%12 5=' 5%&'"(@' *.3='. K42.>8G%52" :% 7%."75@:%", 63.2:C2,.

2 . . O I @ V X V M F

KC'2" *'2 %72<%"48>%'/ :5%32'=5"(8 6<"(8 >% TA:; %7/B%"1"(*, .;5C'%,.

R7/5%<%C52" 278 19/ :6:525"(A:

g;5C';  - :6:525"(8 R (63.8)

U(<;.6'5?, – :6:525"(8 _ (63.8)

H"25CO%52" :% 1"A4/.%, &.=>25"(*, %7"</3*,. [.;:">/7/"%C52" =, 63./>/'=5"(? T24?.

E%5A 5;' 7?B; 5/6 :&;>25CG%" >"2 >%>T.A'; &=.C, 2.>/9, (2" %'@:%",, 7/6 7./:4*.%" 52

%B?, 7<%/'%(5?>252:

§ M2<? &;>"(? (2" >;&2'"(? 2'5/&?

§ H"27%.258 278 61.25>/9,

§ -./:4*.%" 7<?.; :5%32'85;52

§ -./:525%9%" 5/ :(6.81%>2 278 %'2'O.A(=:;

§ -./:49%52" A.":52 :% /.6(5A 67/:5.@>252, 87=, :(6.81%>2, 5/"&/7/"C2, :/TA.

§ K42.>8G%52" 27<A (2" /"(/'/>"(A

§ H% 1"2T.@'%" 5/' &A<6T2 5/6 /7<":>*'/6 :(6./1*>25/,
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3 . & ? X b I W @ V X V P - "QP? W D E L F

§ U5%3A'=:; :5/"&%C=' :(6./1*>25/,, 5/"&/7/"C2, (2" :/TA.

§ M25A<<;</ 3"2 :5%3A'=:; 67/3%C=' &@.=', 1%B2>%'*, <6>A5=', %B=5%."(@' 5/C&='

(.<7.

4 . " ? E P b a M F M Y d C M Ih X F

4.1 -./%5/">2:C2 5;, %7"4A'%"2, 7/6 O2 %72<%"4O%C

§ #/ 678:5.=>2 7.*7%" '2 %C'2" (2O2.8, :5%3'8 272<<23>*'/ 278 67/<%C>>252 <21"/9,

:(8'%,, :2O.A 6<"(A (<7.

§ U;>%C2 1"2../@' 7.*7%" '2 :4.23CG/'52" >% 5/ 67%.52&%C2, 7?B;, 5:">*'5/.

L=<"*, :5/ :(6.81%>2 7.*7%" '2 3%>CG/'52" (2" '2 %B/>2<9'/'52" 24/9 7.@52

27/>2(.6'O/9' 52 &2<2.A :(9.2 (2" 1"2T.2&%C ; %7"4A'%"2.

§ D='C%, :% %:/&?, 87=, ; :6>T/<? 127*1/6 >% 5/"&C/, 7.*7%" '2 :5./336<%9/'52".

§ #/ 678:5.=>2 278 :(6.81%>2 ? (/'C2>2 7.*7%" '2 %B/>2<6'O%C *5:" @:5% '2

%7"5%6&O%C >"2 />/"8>/.4; %7"4A'%"2.

4.2 #.87/" %42.>/3?, (2" &.?:;,

- -."' 5;' %42.>/3? 52 :6:525"(A R (2" _ 7.*7%" '2 2'2>"&O/9' (2<A *=, 85/6

72.2&O%C *'2 />/"8>/.4/ >C3>2.

- ] %42.>/3? 7.*7%" '2 3C'%" :% <"385%./ 278 4@.%, >% 7"'*</, ./<8 ? 7":58<".

- ] 1%95%.; :5.@:; 2.2"@'%52" >% 1"2<65"(8 (2" %42.>8G%52" 18 >% 24 @.%, >%5A 5;'

7.@5;.

- D"2 2(8>2 (2<95%.; 7./:52:C2 >7/.%C '2 3C'%" (2" 5.C5; :5.@:;.

-  " %7"4A'%"%, 7.*7%" '2 %C'2" :5%3'*, (25A 5;' %42.>/3?.

- ] %42.>/3? 5/6 7.*7%" '2 3C'%52" 5/6<A&":5/' 4 %T1/>A1%, >%5A 5;' /</(<?.=:;

5;, 5:">%'5/(/'C2,.
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4.3 M252'A<=:; - #%&'"(A &2.2(5;.":5"(A

K7/B%"1"(8 &.@>2 7/6 1;>"/6.3%C >"2 :(<;.? >%>T.A'; >%5A 5;' %42.>/3? 5/6.

- [.8'/, :5%3'@>25/, 3 ¸ 4 @.%,

- K"1"(8 TA./, @1,05g/cm3

R' 52 1/&%C2 %C'2" :4.23":>*'2 585% 5/ 6<"(8 >7/.%C '2 46<2&O%C 2'*724; 5/6<A&":5/'

3"2 19/ &.8'"2.

#/ 7./Z8' '2 &.;:">/7/"%C52" >8'/ :% (2<A 2%."G8>%'/ &@./. D"2 (<%":5/9, &@./6,

272"5%C52" (2<8, %B2%.":>8, (2" ; &.?:; >A:(2, 278 5/6, %42.>/:5*,.

K7"7.8:O%52 (25A 5;' %.32:C2 O2 72.%6.C:(%52" 7./:=7"(8 3%"5/'"(A (2" %(58, 5/6

&@./6 %7A<%"a;,.
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:.,707* :"5."&(=",;,

-g c D U 1

-PXRMRU RX#PU# P[]U K#K- MRP PU[V X#bX XK# 3

-PXRMRU KXRgE XPUEKXbX KVgb-RnMbX -g #V-bX 7

1
Ubc]XKU MRP KdRg#]ER#R R- - cVRPeVcKXP Vl]c]U -VMX #]#RU (HIGH DENSITY

POLYETHYLENE - HDPE) DPR #]X EK#RL gR gKVU#bX EK -PKU]
18

2 eKgE UVDM cc]UKPU Ubc]XbX MRP KdRg#]ER#bX R- - cVRPeVcKXP (H.D.P.E.) 38

3 HPM#VR RXRgg L]U]U (MKX V) 47

4 H MPEKU U#KDRX #]#RU U#R HPM#VR V- -PKU] 57

5 MRcVEER#R LgKR#PbX R- KcR# [V# UPH]g 64

6 [V# UPHKgKXPR #KER[PR R- LRP [V# UPH]g 67

7 U#KDRXbU] EK RULRc#PM VcPM  (DRcRM#bER) 71

8 U#KDRXbU] EK K-RcKPL EKX VcPM 74

9 K- dKPHPM] U#KDRXb#PM] g]#PX] 77
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